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The Honourable Donald Macdonald, M.P., P.C. 
Minister of Finance 
Ottawa 


Dear Mr. Macdonald: 


I refer to the Honourable E.J. Benson's letter of 
December 10, 1971, addressed to Mr. L.C. Audette, 0.C., former 
Chairman of the Tariff Board, directing the Tariff Board to make 
a study and report on the effect of the Customs Tariff on the 
production and use of computers and related telecommunications 
equipment in Canada. 


I now have the honour to transmit the Report of the 
Board in English and in French, signed by them on March 3, 1977. 
A copy of the transcript of the proceedings at the public sittings 


accompanies this Report. 


Yours sincerely 


fhe Mf dagedl 


Chairman 
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Explanation of Symbols Used 


- Denotes zero or none reported 
Indicates that figures are not available 


* Indicates a reported figure which disappears 
on rounding, or is negligible 


The sum of the figures in a table may differ 
from the total, owing to rounding. 


The record of the proceedings of the public 
sittings held by the Board on this Reference 
is referred to as the Transcript. 
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LETTER OF REFERENCE 


Ottawa, Ontario, 
K1A 0G5 
December 10, 1971. 


Piige iG. mudette, 0.0. 
Chairman, 

The Tarif’ Board, 

219 Argyle Avenue, 
Ottawa, Ontario. 

K1A OG7 


Dear Mr. Audette: 


I have received representations concerning the effect of the 
Customs Tariff on the production and use of computers and related tele- 
communications equipment in Canada. One suggestion which has been 
made is that a consolidated tariff schedule for data processing and 
related telecommunications equipment would encourage the development 
and growth of production facilities for this equipment in Canada. It 
has also been alleged that the duty on such equipment, especially that 
which is not available in Canada, is having an adverse effect on the 
ability of the Canadian business community to take advantage of 
computer services and techniques and discourages the processing of 
data in Canada. 


Having in mind the interests of both manufacturers and users 
of data processing and related telecommunications equipment, it appears 
desirable that the Tariff Board make a study and report under section 
4(2) of the Tariff Board Act on the following items insofar as they 
relate to such equipment and parts thereof: 


4202-1 41G05=1 44508-1 44539-1] 
41400-1 41430-1 44524-1 44546-1 
41405-1 A14o5—) 4532-1 46200-1 
WAL 5— 1 42700-1 4533-1. 46241-1 
41420-1 44506-1 44538-1 


The Board should also include in its study any other tariff 
items which it feels are relevant to the review. 


If, in the Board's judgement, admendments to the Customs 
Tariff would be desirable, I would request the Board to include in 


its report recommendations regarding such amendments. 


Yours sincerely, 


Ee J. Benson, 
Minister of Finance. 
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INTRODUCTION 


Experimental computers first appeared during the Second 
World War, but production models have been commercially available only 
for the last 15 or 20 years. During this short time-span, the 
computer industry has been characterized by very high rates of growth. 
It has now attained a size and depth in which many thousands of persons 
throughout the industrialized nations are engaged in the research, 
production and marketing of computing equipment. Many times their 
number are employed in using computers on an immense variety of tasks. 
In many areas of social and economic endeavour, computers have become 
virtually indispensible and continue to increase in application. 


Almost from the start the areas of research, production and 
marketing have been dominated by a few large multinational enter- 
prises based in the United States and with a presence in almost all 
national markets. In Canada, most computing equipment is produced by 
subsidiaries of these multinationals. Their output is very largely 
for export, while most of the equipment used in Canada is imported. 

The Canadian role in the industry has tended to be more heavily 
weighted towards the use of computing equipment than to its manufacture. 


SCOPE OF THE REFERENCE 


In his letter of reference the Minister of Finance specifi- 
cally requests the Tariff Board to make a study and report under 
section 4(2) of the Tariff Board Act on 19 tariff items with respect 
to computers and related telecommunications equipment. Table 3.1 of 
Chapter III lists the tariff items specifically referred to the Board, 
together with their nomenclatures and rates of duty. In addition, the 
Board is directed to include in its study, any other tariff items 
which it feels are relevant. 


The Board is expected to consider the interests of both manu- 
facturers and users of data processing and related telecommunications 
equipment, and is directed to include in its report any amendments to 
the Customs Tariff that it considers desirable. 


The Minister of Finance instructs the Board to consider 
computers and related telecommunications equipment; the letter also 
refers to data processing and related telecommunications equipment. 
One of the first tasks of the Board was to circumscribe the kinds of 
equipment included in either or both of the above statements. After 
examining published works of reference, and opinions expressed by 
industry, the Board has interpreted these phrases to encompass a broad 
range of computing equipment and parts. They include, in the Board's 
view, all types of computer systems and their constituent units, 
support equipment designed to enhance the functioning of computers, 
related telecommunications equipment, parts used in the manufacture of 
finished computer products, and parts used for replacement purposes 
for computers in service. No single phrase is completely adequate to 
describe concisely the range of products under review, but the phrase 
"data processing equipment and parts" is perhaps the most indicative 
of the product coverage of this Reference. 
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THE PUBLIC SITTINGS, PROPOSALS AND BRIEFS 

The public sittings relative to this Reference were held in 
the Board's courtroom in Ottawa on May 29 to June 1, 1972. Prior to 
the sittings, firms which were believed to be manufactu.ing or market 
ing the products under review and other interested persons were 
invited to submit proposals concerning the recommendations which the 
Board should make to the Minister. The invitation extended to include 
the wording and rates of duty of tariff items within the scope of the 
Reference. Briefs or submissions containing relevant facts, opinions 
and arguments in support of or against any proposals to be brought 
before the Board were also invited. Copies of proposals, briefs and 
submissions were circulated to interested parties and were made avail- 
able on request. The major tariff and other proposals made to the 
Board are covered in Chapter I, and a summary of proposals appears in 
Appendix A. 


Representations were received from the following; those 
represented at the sittings are indicated by an asterisk: 


Associations 


* Canadian Association of Data Processing Service Organizations, 
Ottawa, Ontario 
* Canadian Business Equipment Manufacturers Association Inc., 
Rexdale, Ontario 
* Canadian Petroleum Association, Ottawa, Ontario 
Canadian Photographic Trade Association, Toronto, Ontario 
* Electronic Industries Association of Canada, Ottawa, Ontario 
The Canadian Life Insurance Association, Toronto, Ontario 
* The Society of the Plastics Industry of Canada, Don Mills, Ontario 


Companies 


Bell & Howell Canada Ltd., Downsview, Ontario 
Burroughs Business Machines Ltd., Don Mills, Ontario 
* Canadian National Railway-Canadian Pacific Railway, Montreal, Quebec 
Comterm Limited, Montreal, Quebec 
* Datagen of Canada Ltd., Hull, Quebec 
* Digital Equipment of Canada Ltd., Kanata, Ontario 
Greyhound Computer of Canada Ltd., Toronto, Ontario 
* GTE Automatic Electric (Canada) Ltd., Brockville, Ontario 
* IBM Canada Ltd., Don Mills, Ontario 
Infopro Limited, Don Mills, Ontario 
International Computers of Canada Limited, Toronto, Ontario 
Minnesota Mining and Manufacturing of Canada Limited, London, 
Ontario 
* Northern Electric Company Limited, Montreal, Quebec; now Northern 
Telecom Limited 
* Olivetti Canada Limited, Don Mills, Ontario 
Rosson Enterprises Ltd., Vancouver, British Columbia 
* Sperry-Rand Canada Limited, UNIVAC Division, Mississauga, Ontario; 
now Sperry Univac Computer Systems 
Sweda International, Toronto, Ontario 
* The National Cash Register Company of Canada Limited, Toronto, 
Ontario; now NCR Canada Ltd. 


Individuals 


J.M. Ardron, P. Eng., Burlington, Ontario 


ORGANIZATION OF THE REPORT 


Following this introduction, Chapter I discusses the issues 
relating to the tariff schedule applicable to imports of computing 
equipment and parts into Canada, and the proposals made by industry as 
solutions to these problems. In Chapter II the Board determines which 
products it considers to be within the scope of the Reference, and 
makes note of some products which are not considered to be relevant. 
Chapter III is a review of current tariff items that are used to clas- 
sify computing equipment and parts, and is concerned with the value of 
imports by tariff item and by rates of duty. It also examines the 
tariff treatment accorded computing equipment by other countries. 


In Chapter IV, the market for computing equipment in Canada 
is described, and its size is estimated. Attention is then directed 
at the value and characteristics of production in Canada. Chapter V 
continues the examination of the industry, including its international 
structure. Chapter VI discusses Canadian government policy and 
support for the computer hardware industry, and Chapter VII reviews 
Canada's imports and exports, and international trade in computing 
equipment among selected countries. Chapter VIII is an examination of 
the structure of production costs of computing equipment in Canada, 
and Chapter IX determines the significance of duty and other factors 
in accounting for differences in prices of computing equipment in 
Canada and in the United States. 


Chapter X reconsiders the current situation regarding tariffs 
on computing equipment and parts in the light of the options available 
to the Board as solutions to the issues raised. Chapter XI presents 
the Board's conclusions and recommendations with respect to the tariff 
structure and rates. A number of statistical and other appendices are 
included, commencing at page 329. 


SOURCES OF STATISTICAL AND OTHER INFORMATION 


Published statistical data on the computing equipment indus- 
try in Canada are mostly lacking in both detail and scope. Statistics 
Canada includes data on production and shipments for part of this 
industry in its published statistics for the office and store machinery 
industry under Standard Industrial Classification (SIC) 318. Certain 
firms in the industry are included under other SICs. Data on imports 
are published by Statistics Canada under a number of commodity classes, 
the most significant of which are 771-22 - electronic computers and 
parts, and 771-20 - card punching, sorting and tabulating machines and 
parts. Data on exports are published, as far as can be determined, 
under a single commodity class, 771-21 - card punching, sorting and 
tabulating machines, electronic computers and parts. The Canadian 
Information Processing Society publishes the results of its annual 
survey of the number of computer installations in service in Canada, 
but in recent years it has discarded its inventory of extremely small 
computer systems because of survey difficulties. As far as inter- 
national statistics relating to this industry are concerned, the Board 
has used the official statistical publications of certain selected 
countries in order to derive imports and exports. The Board has also 
made use of estimated data published by the International Data Corpora- 
tion and Datapro Research Corporation, particularly where corporate 
revenues and related statistics are concerned. 
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In order to obtain additional information on the computing 
equipment industry in Canada, the Board sent out questionnaires to all 
known manufacturers of computing equipment, to importers, and to 
service bureaux and other users. Information on production obtained 
by means of the Board's survey indicated that 22 companies were 
actively producing computing equipment in Canada in 1972. In that 
year, the value of their shipments was estimated at $206.4 million. 
Additional information on imports was obtained from an analysis of 
unpublished customs entry data relating to two months of 1971. Certain 
supplementary data on exports were contained in industry responses to 
the Board's survey. 


Information of a more general nature was also obtained from 
the briefs and submissions to the Board, and from the statements made 
at the public sittings. Meetings were held with representatives of 
firms in the industry, and members of the Board and staff visited many 
of the producers and importers of computing equipment. By means of 
these meetings, and through subsequent correspondence, the Board 
obtained information on product costs, prices and related tariff matters. 


ACKNOWLEDGEMENTS 


The Board expresses its appreciation to the firms in the 
computing equipment industry, to the industry's associations, and to 
all those who submitted briefs, participated in the public sittings 
and in the Board's surveys, and who, through discussions and in other 
ways, facilitated the task of the Board and of its staff. The Board 
also wishes to acknowledge the use of published information. The 
appropriate credits appear in footnotes and table sources. 


GLOSSARY OF TERMS 


To an uniniated reader, the terminology involved in most 
aspects relating to computers may appear confusing and complex. The 
fact that many companies use different terms for what is essentially 
the same product, adds to the confusion. Wherever possible throughout 
the report, the Board has tried to use plain, unambiguous language to 
describe all facets of the computing equipment industry. Inevitably, 
there are situations in which the use of industry terminology cannot 
be avoided; indeed, industry 'jargon'' may have been used inadvertently 
on rare occasions. While it is to be hoped that the text can be 
readily understood without further reference, certain terms used in 
this industry carry particular connotations which can be misinter- 
preted. For this reason the following glossary of terms has been 
included. 


10. 


EE 


12. 


3. 


14. 


15. 


Algol 
Ancillary computer 
equipment 


Back panels 


Basic 


Bit 


BIN 


capapso ‘2) 


CAL terminal 


cpema ‘® 


Central processing 
Gute (CPU) 


Characters 


Chip 


crps 6?) 


Circuit board 


Circuit switching 


GLOSSARY OF TERMS 


Acronym for ALGOrithmic language, which is 
a problem-oriented high level programming 
language for mathematical and scientific 
use. 


Usually denotes stand-alone peripheral 
devices, but sometimes used to refer to 
supplementary on-line peripheral devices. 


Computer mainframe panels that contain 
wiring for the interconnection of mainframe 
and system circuitry. 


An algebra-like programming language used 
for problem solving by engineers and others 
who may not be professional programmers. 


An abbreviation of binary digit. 
Brussels Tariff Nomenclature. 


Canadian Association of Data Processing 
Service Organizations. 


Computer terminal dedicated to Computer- 
Aided Learning. CAL is synonymous with 
computer-assisted instruction (CAI). 


Canadian Business Equipment Manufacturers’ 
Association. 


The segment of a computer system that 
contains the arithmetic, logic and control 
circuitry. Usually synonymous with main- 
frame. 


Alphabetic, numeric and other symbols 
capable of being printed or displayed. The 
maximum number of character positions in 
main memory is a measure of capacity of 
some types of computer. 


Piece of silicon wafer on which circuitry 
is etched. 


Canadian Information Processing Society. 
This society publishes an annual census of 
computers in Canada. 


Board on which circuits are printed or 
etched. 


The switching involved in linking subscrib- 
ers on the public switched telephone network. 


16. COBOL 


17. Computer hardware 
industry 


18. Computer industry 


19. Computer manufacturing 
industry 


20. Computer output 
microfilmer (COM) 


21. Computer service 
bureau 


22. Computer services 
industry 


23. Computer system 


24. Computing equipment 


Acronym for COmmon Business Oriented 
Language, which is a problem-oriented high 
level programming language for general 
commercial use. 


Companies engaged in the design, manufacture, 
sale and maintenance of computer products 
and parts. Most companies also provide 
software with pertinent products. 

Synonyms: computer equipment industry, 

data processing equipment industry. 


A very general term encompassing firms 
which derive revenues from the design, 
manufacture, sale, maintenance or use of 
computer products and parts. 

Synonym: data processing industry. 


Companies engaged in the design and manufac- 
ture of computer products and parts. Many 
companies also sell and maintain their end- 
products; others sell both end-products and 
parts to OEMs. 


Device for recording directly or indirectly, 
computer-generated data on microfilm. 


A commercial firm whose prime source of 
revenue is derived from the sale of 
computer time. 

Synonym: data processing service bureau. 


Mainly consists of service bureaux provid- 
ing services by means of computer systems, 
but also includes: software houses, 
computer consultants, facilities management 
firms, data preparation firms, hardware 
maintenance service firms, educational 

firms and computer personnel placement 
firms. 

Synonym: data processing services industry. 


Usually denotes a number of self-contained 
devices arranged or configured as an inter- 
connected system of equipment, including 

a computer mainframe, peripherals, and, if 
required, related telecommunications equip- 
ment. Certain of the newer, smaller 
systems are contained in a single housing. 
Synonyms: EDP system, data processing 
system. 


Used to describe one or all of: computer 
mainframes, peripheral equipment, related 
telecommunications equipment. 

Synonyms: computer hardware, data proces- 
sing equipment, EDP equipment, computer 
products. 


aoe 


26. 


a7 « 


28. 


va 


30. 


31. 


32's 


33% 


34. 


IB 


36. 


37. 


Computing equipment 
supplier 


cpa 


CRT terminal 


Diode 


Discrete component 


Disk storage 


Drum storage 


erac’® 


Electron beam recorder 


Electron tube 


External storage 


Facilities management 


firm 


Ferrite core 


An organization which supplies one or more 
products of computing equipment, i.e., 
mainframes, peripherals, related telecom- 
munications equipment to users or potential 
users or OEMs. 


Canadian Petroleum Association. 


A computer terminal in which output is 
displayed on a cathode ray tube; keyboards 
are frequently attached to facilitate data 
input. 


A component of germanium or silicon 
crystals that permits current to flow in 
one direction only. 


Any separate circuit element, normally 
restricted to those performing a single 
function. See also part. 


A device that stores data by magnetized 
recording on flat rotating disks. 


A device that stores data by magentized 
recording on a rotating cylinder. 


Electronic Industries Association of 
Canada. 


A device which utilizes an electron beam 
to write computer-generated data directly 
onto microfilm. 


A device in which conduction takes place by 
electrons or ions between electrodes through 
a vacuum or gaseous medium with a gas-tight 
envelope. 


Storage which is under the control of, but 
not necessarily permanently connected to, 
a central processor, and which can hold 
data or programs in a form acceptable to it. 
Examples include magnetic tape or disk. 
Synonym: auxiliary storage. 


A company which operates a user's in-house 
computer system for a fee. The services 
provided may also include hardware selec- 
tion, systems design and programming. 


A small piece of ring-shaped magnetic 
material, capable of receiving and holding 
an electromagnetic charge; used in some 
types of computer memories. 


38. 


Jos 


40. 


4l. 


42. 


43. 


44, 


45. 


46. 


ay. 


48. 


49. 


50. 


ae 


Floppy disk 


Fortran 


Hardware 


In-house 


Integrated circuit 
(IC) 


Logic panel 


LSI 


Magnetic tape 


Main storage 


Memory 


Message Concentrator 


MICR 


Modem 


Multiplexer 
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A magnetic recording disk for data storage 
of sufficiently thin construction as to be 
flexible. 


Acronym for FORmula TRANslation, which is 
a problem-oriented high level programming 
language for mathematical and scientific 

uSe. 


The physical equipment that constitutes a 
computer system, and its supporting devices. 


A term used to differentiate the location 
of user computer facilities as being on the 
user's premises rather than at a service 
bureau or elsewhere. 


A circuit in which all the components are 
chemically formed upon a single piece of 
semiconductor material. 


A computer mainframe panel containing logic 
cLEcuLtry. 


Acronym for Large-Scale Integration, 
usually a minimum of 100 circuits. 


A continuous strip of flexible plastic 
material coated with a magnetic oxide on 
which data may be recorded as a series of 
magnetized spots. 


The main internal storage of a computer 
system from which instructions are executed. 


A widely used term meaning data storage, 
usually implying the main storage of a 
computer system. 


A type of switching device which collects, 
analyzes and transmits data from remote 

terminals to a computer. May also involve 
temporary data storage and code conversion. 


Acronym for Magnetic Ink Character Recog- 
nition. 


Modulator /demodulator used to convert 
digital data to audio tones and vice-versa. 


A device which permits parallel teleproces- 
sing transmissions to take place without 
interaction. 


Des 


53. 


54. 


55. 


56. 


Si « 


58. 


a7 


60. 


61. 


62. 


63. 


64. 


OCR 


OEM 


On-line 


Part 


Parts supplier 


Peripheral equipment 
supplier 


Point-of-sale terminal 


Potential user 


Power supply unit 


Printer 


Process control loop 


Related telecommunica- 


tions equipment 
supplier 


Resistor 


It 


Acronym for Optical Character Recognition; 
the identification of printed characters 
by means of light sensing devices. 


Acronym for Original Equipment Manufacturer. 
Usually reserved for end-product manufac- 
turers. 


Operation of input/output devices under 
direct control of the central processing 
Thee bt 


Used to describe any manufactured item, 
other than material, that is less than a 
unit of equipment. 

Synonyms: component, component-part, 
article, accessory, subassembly, assembly. 


An organization which supplies parts mainly 
to OEMs for assembly into computing equip- 
ment. May also supply some parts directly 
to users. 


An organization which supplies peripheral 
equipment to users or potential users or 
OEMs. Does not supply mainframes, nor 
related telecommunications equipment. 


A computer terminal which has the capa- 
bility of optically reading coded data 
inscribed on goods for sale. 


An organization or person, with an unfilled 
demand for computing equipment, and 
expected to become a user for the first 
time. 


A device which regulates and distributes 
electrical power to a computer system. 


An output device which converts data into 
printed form. 


An electrical circuit which provides for 
the control of a process, and which 
incorporates sensing, measuring and 
actuating devices. 


An organization which supplies related 
telecommunications equipment to users, 
common carriers or OEMs. Does not supply 
mainframes, nor peripheral equipment. 


An element of an electrical circuit of 
which the principal characteristic is 
resistance. 


65. 


66. 


67. 


68. 


69. 


70. 


qa5 


pops 


pis 


74. 


43% 


16. 


THs 


Reusable storage media 


Semiconductor 


Software 


Stand-alone peripheral 


Supplier 


Systems supplier 


Time-sharing 


Transistor 


TSUS 


Unit of equipment 


User 


Vacuum tube 


VDU 


LZ 


Data processing media, such as magnetic 
tapes, on which different sets of data 
can be recorded on the same surface many 
times. In contrast to one-time storage 
media such as data cards and paper tapes. 


A class of materials with electrical 
conductivity between that of a conductor 
and that of an insulator. 


A general term used to describe all 
programs which can be used on a computer 
system. 


A device that is not normally connected to, 
and is usually operable independent of, a 
computer system. An example would be a 
data preparation device. 


An organization which supplies computing 
equipment and/or parts to users or to 
OEMs. 


An organization which supplies computer 
systems to users or potential users. 
Synonym: mainframe supplier. 


A method by which a particular computing 
device is used for two or more concurrent 
operations. 


A semiconductor capable of signal ampli- 
fication. 


Tariff Schedules of the United States. 


Denotes a self-contained device, 
apparatus or machine, connected to a 
computer mainframe, peripheral equipment» 
or related telecommunications equipment. 


An organization or person owning or 
renting computing equipment. Not 
normally applied to a user of computer 
services. 

Synonym: end-user. 


An electron tube evacuated to such a 
degree that its electrical characteristics 
are essentially unaffected by the presence 
of any residual gas or vapor. 


Acronym for Visual Display Unit. 


1s 


78. Voice response system A telephone-type terminal and associated 
computer apparatus capable of responding 
to digital interrogation in voice form. 


(a) Terms relating to industry participants are as used by the Tariff 
Board throughout the Reference. 


Source: Various glossaries and dictionaries as adapted by the Tariff 
Board. 
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CHAPTER I: ISSUES AND PROPOSALS 


The purpose of this chapter is to bring forward the issues 
relating to the tariff schedule applicable to imports of computers and 
related telecommunications equipment into Canada, and proposals put 
forward by the industry for their solution. These issues and proposals 
are based on submissions to the Tariff Board by companies and industry 
associations, on statements made at the public sittings, on responses 
by companies to questionnaires prepared by the Tariff Board, and on 
information gathered by the Tariff Board staff from discussions with 
company officials. 


The chapter also indicates certain non-tariff problems rele- 
vant to the development of the industry in Canada which were brought 
or came to the attention of the Board. 


TARIFF ISSUES 


The main tariff issue confronting the computer hardware 
industry in Canada, according to submissions to the Board, is that the 
present tariff schedule, with minor exceptions, contains no explicit 
provision for computers, computer peripheral equipment, related tele- 
communications equipment, and component parts. This has resulted in 
recourse to the use of a large number of tariff items with a wide range 
of duties, and in concomitant difficulties and inconsistencies in 
tariff classification. 


Detcicuities of Taritt Classification 


The fact that computer and related computing equipment are 
neither enumerated nor otherwise defined in Schedule "A" of the Customs 
Tariff has resulted in a situation where tariff items intended to be 
used for the importation of other commodities have been utilized for 
computer goods as well. In this circumstance, it is not surprising 
that the nomenclature of many of the applicable tariff items appears 
ill-suited to their use for the classification of computers and related 
computing equipment. 


Apart from the unsuitability of the vast majority of existing 
tariff items to accommodate computer goods, the nature of computing 
equipment itself adds to the difficulties of classification. First, 
there is the difficulty of dealing with a very wide range of complex 
electronic, electrical and electro-mechanical equipment. Secondly, 
there is the problem of being able to define or describe computing 
equipment sufficiently well that it may be identified and differentiated 
from other types of equipment. Thirdly, there is a tendency in customs 
practice to treat units of equipment as entities, particularly if they 
are packaged separately, without acknowledgement of the "system of 
equipment" concept. Fourthly, there is the difficulty of dealing with 
a dynamic industry in which new devices are appearing in rapid succes- 
sion, and which often pose new problems of classification upon their 
importation. These factors have rendered the task of classifying 
computer goods that remain unenumerated in the tariff schedule, one of 
difficulty and complexity. 
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The difficulties caused by the lack of eo nomine tariff items 
for computing equipment are further aggravated by "class or kind", 
"ond-use" and "n.o.p.'' provisions. These have the effect of expanding 
the range of choices for tariff classification, of rates of duty, and 
generally add to the complexity of an already complex tariff schedule 
for the products and parts under review. 


The Canadian Customs Tariff incorporates provisions for 
special tariff treatment for goods of a class or kind made in Canada 
and not made in Canada. The purpose of these provisions is to provide 
protection for goods made in Canada, while permitting access to the 
Canadian market, at a lower rate of duty, of goods of a class or kind 
not made in Canada. A number of tariff items applicable to computer 
equipment contain a "class or kind" provision, for example 44532-1, 
41023-1, 43155-1, 42700-1; tariff item 42700-1 is the most important 
of these. Some industry spokesmen questioned the appropriateness of 
the class or kind provision. The spokesman for the Canadian Business 
Equipment Manufacturers Association (CBEMA) commented: "class or kind 

.. imposes massive administrative difficulties during the advancing 
technology." (1) On the other hand, the Electronic Industries Associ- 
ation of Canada (EIAC), representing parts manufacturers, wanted the 
class or kind clause retained. Its concern was with the possible 
misinterpretations that would consider discrete parts assembled in 
some unique combination as a class or kind not made in Canada, when the 
parts separately were available from Canadian production. 


A number of tariff items contain "end-use" provisions, per- 
mitting duty-free imports for certain specified uses, such as for 
laboratory or hospital work. Some tariff items also permit certain 
institutions, such as hospitals and universities to import articles 
free of duty. The most important tariff item that affects this 
Reference in connection with either "end-use" or "end-user" provisions 
is 69605-1. This item is discussed in more detail in the section on 
sales tax in Chapter III. It is sufficient here to note that it has 
been used extensively to classify computing equipment, inter alia, 
imported for use by certain types of non-profit institutions. 


From another viewpoint, it has been alleged that the Canadian 
manufacturer is deprived of that part of the market supplied by imports 
entering under tariff items with 'end-use'’ provisions. Datagen of 
Canada Ltd., estimated that this amounted to 50 per cent of the total 
potential Canadian market for its products. 

Tariff items with 'n.o.p." (not otherwise provided for) 
provisions also were alleged to have added to the difficulties of 
classifying computing equipment and parts. The inclusion of an n.o.p. 
provision in a tariff item in the Customs Tariff indicates that this 
item is to be used for classifying a particular commodity in the 
absence of tariff items which, by their description and interpretation, 
can accommodate the commodity in question. EIAC believed that this 
principle should be preserved: 
The inclusion of "n.o.p." in respect of "parts" is recommended 
to preserve existing priority in tariff classification of 
those components presently enumerated eo nomine in the Tariff, 
some of which flow from previous Board studies (i.e., Reference 
No. 123). (4) 
(1) Transcript, Volume II, pp. 185-186. 
(2)> Transeript; Volume’ TEP, 5. 162. 
(3) Transcript, Volume III, p. 240. 
(4) EIAC brief, p. 3. 
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On the other hand, Digital Equipment of Canada Ltd., expressed 
an opposite view: '"n.o.p. should not be used at all in the adminis- 
tration of the customs tariff."(1) Similar pro and con arguments were 
presented by other parties. 


Multiplicity of Tariff Items 


In the absence of a specific tariff item, computer products 
and parts imported into Canada enter under a large number of tariff 
items having different rates which are frequently used for the same 
equipment. While the exact number remains in doubt, 93 items were 
brought to the Board's attention as having been, or believed to have 
been applicable, and 63 of these have indeed been used at one time or 
another to classify this equipment. The use of the large number of 
tariff items, each with a British Preferential (B.P.), a Most-Favoured 
Nation (M.F.N.), a General (General) and a General Preferential Tariff 
(G.P.T.),(2) has resulted in the application of a wide range of duties 
to imports of this equipment. As far as can be determined, the appli- 
Sapeeura es srangestromskKresstou20 p.c,. Bub. Free to 25 p.e. Mek Ns; 
and sfrem 15 p.c. to 3/3 p.c. for the General Tariff. 


The absence of eo nomine items, the concomitant difficulties 
and inconsistencies of classification, and the general complexity of 
the tariff schedule with respect to computing equipment and parts are 
alleged to have affected the industry adversely. Some companies have 
noted that impact in a detailed manner; others have commented more 
generally. There was a consensus among the views expressed before the 
Board, however, that the present tariff schedule in its treatment of 
the products under review is antiquated, cumbersome and costly to 
administer. The following opinions were voiced at the public sittings 
and in the submissions presented to the Board. 


It was felt that the large number of tariff items and the 
general complexity of the tariff schedule had resulted in administra- 
tive delays in Canadian Customs, and hence in delays in the clearance 
of urgently needed goods. Furthermore, a number of companies declared 
that the present tariff structure for computers and related telecommu- 
nications equipment is very costly to cope with, and that they believe 
this to be equally true for government. A specific example was given 
by an IBM spokesman at the public sittings: 


For instance, in our company a fairly typical data processing 
system is a system 370, Model 145. Even though it is a 
single system, it consists of 13 different machine types and 
i@)ts imported under six different tariff items. The 

amount of administration effort required on the part of the 
importer and Canadian Customs to import a system such as 
this, is, in our opinion, unwarranted. 


(1) Digital Equipment of Canada Ltd. brief, p. 3. 

(2) M.F.N. rate less one-third, or the B.P. rate, whichever is the 
lesser. 

(3) “‘Transeript.,.Volume,lilyapen2 73: 
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The difficulties encountered in classifying computing equip- 
ment and parts and hence the uncertainty with respect to which tariff 
items will be applicable makes it difficult for importers to know in 
advance the rate of duty and the amount of federal sales tax for which 
they are liable. It was said that this uncertainty affected the costing, 
pricing and marketing procedures and policies adversely; some companies 
in fact stated that they allocated duties and taxes evenly over their 
complete product line irrespective of whether some products enter free 
of duty while other products enter at a rate of 20 p.c. 


Representations were made before the Board that the possible 
use of a large number of tariff items and the subsequent difficulties 
in classification mentioned above have resulted in inconsistent classi- 
fication treatment of identical or comparable computer products. 
Several interested parties were of the opinion that this inconsistency 
had been the cause of different tariff treatment between one importer 
and another for the same equipment. It was held by some appearing 
before the Board that certain importers, well versed in tariff practices, 
take advantage of this knowledge and are able to enter equipment or 
parts at a favourable rate, while less sophisticated importers, unaware 
of all the possibilities, may be occasionally subject to higher rates 
of duty. The administration of the Customs Tariff with respect to 
computing equipment and parts was felt to be discriminatory and not 
neutral. 


Other Tariff-Related Problems 


From the evidence submitted at the public sittings it would 
appear that the prime concern of industry was with the inadequacies of 
the existing structure of the Customs Tariff in so far as it pertains 
to computing equipment and parts; the rate of duty applicable, or changes 
in the level of protection, appeared to be a secondary issue with most 
of the organizations which made representations. 


As one would expect, most parties submitting views to or 
appearing before the Board expressed opinions concerning the adequacy 
or inadequacy of the existing levels of protection. Most felt that 
the rates of duty on computing equipment and on parts were too high; a 
few suggested that the existing levels should be maintained and two 
implied that the rates on parts were too low. Some expressed a concern 
about the tariff nomenclature only and indicated no views with respect 
to rates of duty. Not all interested parties concerned themselves with 
the whole range of commodities, or with all tariff items referred to 
the Board for study; the interest of some was confined to particular 
products, e.g., parts, cash registers, teletypewriters, bookkeeping 
machines, etc., and individual tariff items, such as 41400-1, 41405-1, 
41415-1, 41430-1, including some not specifically referred to the Board. 


The preponderance, in terms of the proportion of domestic 
production, of the representations brought before the Board recommended 
a lowering of duties; those proposals will be discussed in greater 
detail in the next section and are individually listed in Appendix A, 

A large sector of the industry, representing largely multinational 
companies, felt that the tariff had not been beneficial in expanding 
Canadian production of computing equipment and parts beyond normal 
market growth. 


aah 


A substantial segment of the computing equipment producers 
expressed the view that the duty on parts, components and subassemblies 
was unnecessary because most of domestic production is exported and 
hence the duty paid on imported inputs is eligible for drawback. 
However, it was said, the duty drawback administration is costly to both 
the producer of computing equipment and to the government. In order to 
obtain the drawback a manufacturer is required to trace the specific 
parts through the stages of importation, inventory, production and sales, 
and to identify the pertinent documentation. Several manufacturers 
attested that these procedures are costly and time-consuming, and that 
some companies employ individuals concerned solely with this process. 
The multiplicity of tariff items used for computer parts tends to 
aggravate this problem. 


It was contended by some that the rates of duty on computing 
equipment and on parts, components and subassemblies for computing 
equipment bear no relationship to the competitive disadvantage of 
domestic producers of computing equipment and parts in the Canadian 
market. It was argued that the applicable rates of duty really relate 
to the goods for which the original nomenclature was established, and 
not for computing equipment and parts which were subsequently included 
under that nomenclature. 


It was also pointed out at the public sittings that the rate 
of duty applicable to computing equipment is frequently lower than the 
rates of duty on the parts, components, or subassemblies used in making 
that equipment. Canadian service bureaux, engaged in the provision of 
commercial data processing services, contended that they were at a 
disadvantage with respect to service bureaux in the United States 
because their computing equipment, accounting for between a third and 
a quarter of their operating costs, carries a duty while computer 
services can be imported duty-free. One Canadian service bureau noted 
that: 


We feel that it is anomalous that computer and computer 
components are subject to duty when imported whereas computer 
services may be aoe from foreign-based computers on a 
duty free basis. 


The free entry of computer services, referred to above, was 
brought before the Board also with the contention that the present 
schedule lacks a provision for computer software. Computer software 
represents a perplexing problem in terms of customs administration. 
Unlike hardware, the characteristics of which can be described in much 
the same way as other industrial commodities, software is more intan- 
gible; in economic terms it is a service as opposed to a good or a 
commodity. For this reason, it is very difficult to circumscribe it 
for tariff purposes and, more significantly, assign a value to it: 


.. valuation of software is a very complex and difficult 
issue. Even where the cost of its development can be 
identified, it is not possible to know or measure the extent 
of software usage or the base over which costs are spread 
or how they should be applied to the individual user. For 
this and other reasons, software frequently is provided on 
"bundled" terms and its cost to the user is included in the 
rental or purchase price of the hardware with which it is 
associated. 


— 


(1) Comment in responses to Tariff Board Service Bureau Questionnaire. 
(2) CBEMA brief, p. 42. 
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At present, a specific tariff item for software does not 
exist, and it is normally classified in accordance with the type of 
media on which it is registered or recorded. Duty is levied, for 
example, on the value of a reel of magnetic tape, without including the 
value of any software or data it may contain. The types of software 
that are considered in this Reference are discussed in Chapter II. 


Representation was made by computer service bureaux that 
preferential entry into Canada of computing equipment for specified 
end-uses is inequitable. The Canadian Association of Data Processing 
Service Organizations (CADAPSO), representing a number of Canadian 
computer service bureaux, has stated that: 


Duty levied on imported computers, related telecommunications 
equipment and attachments be equally assessed with no distinc- 
tion relative to end users. All governments, Crown corporations, 
federal and provincial agencies, educational establishments, 
commercial organizations and equipment manufacturers be 

assessed equal duty levies at all times. 


The lack of a provision for used computing equipment was also 
noted before the Board. Concern was expressed by a leasing company 
that there is a danger that Canada might become a dumping ground for 
used equipment unless it is further differentiated from new equipment, 
and a sufficiently high tariff is imposed. 


TARIFF PROPOSALS 


The prime concern of most parties appearing before or making 
submissions to the Board was with the lack of tariff items in the 
Customs Tariff pertaining specifically to computing equipment and parts. 
As a consequence, most of the representations proposed first, the 
addition of one or more new tariff items to the Customs Tariff Schedule 
to cover these goods specifically and second, the levels of duty to be 
applied to this equipment. The Board also received proposals on tariff 
issues other than those relating to the Customs Tariff. 


Although the need for a specific coverage of computing equip- 
ment and parts in the Canadian Customs Tariff was widely accepted by 
the industry, there was by no means agreement on the number of new 
tariff items or the exact nomenclature to be employed. Some proposed 
one consolidated tariff item for all computing equipment and one item 
for parts and materials used in the manufacture of that equipment; 
others proposed several new tariff items, one each for computers, 
peripheral equipment and related telecommunications equipment. Some 
proposed a nomenclature with '"n.o.p." and "made in Canada" provisions, 
others did not. Similarly there was no agreement on rates of duty, 
even though most proposals suggested retaining or lowering the present 
level of protection. The individual proposals have been summarized 
in tabular form and appear in Appendix A. A digest of the thrust of 
the proposals is given below. 


(1) CADAPSO brief, p. 2. 


z3 


Proposals for New Tariff Items 


A recurrent theme of the submissions, and of the declarations 
at the public sittings, was the need to acknowledge the rapid advances 
in computer technology and, hence, in computer hardware. Furthermore, 
according to the industry, this very rapid succession from one genera- 
tion of equipment to another suggests either a very broad, all-inclusive 
nomenclature, which can accommodate the technical and technological 
advances because of its generality, or a nomenclature which specifies, 
in precise terms each relevant product, and which can be amended as a 
new product is introduced and an old one becomes obsolete. The majority 
of submissions tended to favour a broadly defined tariff item. Typical 
of this line of reasoning was the proposal by CBEMA, on behalf of the 
thirteen members belonging to its computing equipment group, which 
recommended two tariff items: 


1. Computers and related data processing machines and 
apparatus, support equipment designed and intended 
for use therewith, including magnetic tape units, 
sensor based input/output units, input/output type- 
writers, related teleprocessing machines and apparatus, 
reusable storage media, interconnecting cables, controls, 
accessories, and attachments; parts of all the foregoing. 


2. Articles and materials that enter into the cost of 
manufacture of the puede enumerated in tariff item 
1, proposed above. § ) 


Several organizations appearing before the Board, which were not members 
of CBEMA, supported its recommendation for a broad consolidated nomen- 
clature for computing equipment and parts. They were Comterm Limited, 
International Computers of Canada, Ltd., GTE Automatic Electric (Canada) 
Ltd., the Canadian Association of Data Processing Service Organizations 
(CADAPSO) and The Canadian Life Insurance Association. 


Certain companies in general agreement with the items and 
nomenclature proposed by CBEMA recommended a number of variations. 
Northern Electric Company Limited recommended that related telecommu- 
nications equipment be classified separately from computers and other 
related equipment. This company also indicated that existing tariff 
items, enumerating components eo nomine, should remain unchanged, and 
that any parts item be provided with an 'n.o.p."' provision. IBM Canada 
Ltd. , recommended a nomenclature even more general than the one proposed 
by CBEMA by omitting the word "computers" and confining the item to 
"data processing machines and apparatus"; it also omitted "reusable 
storage media" from its proposed tariff item, a wording included by 


CBEMA. 


A somewhat more specific nomenclature than the one proposed 
by CBEMA was put forward by the Canadian Petroleum Association (CPA). 
It recommended three tariff items: one for "computers and ancillary 
computer equipment of a class or kind available in Canada from Canadian 
manufacturers"; a second for computers and ancillary computer equipment, 
n.o.p., not made in Canada, and parts; and a third, for complete parts 
when used for the manufacture of computer goods. 


(1) CBEMA brief, Exhibit VIII. 
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The Electronic Industries Association of Canada also proposed 
a broadly defined nomenclature for finished computer products and parts. 
This association, however, recommended the inclusion of an n.o.p. 
provision and a provision for made/not made in Canada. The n.o.p. 
provision to the parts item was deemed necessary to preserve the existing 
priority of "eo nomine"” parts tariff items. The recommendation with 
respect to maintaining the applicability of existing "eo nomine" parts 
items was supported by Northern Electric Company Limited, especially 
with respect to tariff items 44544-1 "transistors and semiconductor 
devices" and 44542-1 "electron tubes."' The "made in Canada" provision 
applicable to both the item for equipment and to the parts item was 
for the purpose of providing protection to equipment and parts made in 
Canada, while allowing duty-free entry to equipment and parts not made 
in Canada. 


The use of conditional clauses was, however, the subject of 
diverging opinion. Digital Equipment of Canada Ltd. was opposed to 
the use of "n.o.p." provisions anywhere in the Customs Tariff, while 
Sweda International and The Monroe Calculator Co., Divisions of Litton 
Business Equipment Ltd., were opposed to the use of an "n.o.p." provi- 
sion in tariff item 41415-1 "Bookkeeping, calculating and invoicing 


machines and complete parts thereof, n.o.p." 


In contrast to a broadly defined nomenclature for a new tariff 
item for computing equipment and parts, Digital Equipment of Canada Ltd., 
favoured a nomenclature which would define in precise terms computers, 
peripheral equipment, related telecommunications equipment and parts. 
Furthermore, there would be additional specification of computer, 
peripheral equipment and parts by kind or type and a breakdown of tele- 
communications equipment between mechanical and electronic equipment; 
mechanical telecommunications equipment to carry a rate of duty 
different from computer equipment. 


A few companies suggested that the Brussels Tariff Nomenclature 
was a useful guide for the classification of computers and related 
telecommunications equipment, and proposed that the BIN format and 
nomenclature be adopted by Canada. 


The Board also received some proposals with respect to a 
number of existing tariff items; these proposals were largely based 
on a concern that any new nomenclature for computing equipment and 
parts would supersede certain existing tariff items, or could involve 
a change in nomenclature of such existing items. For example, Northern 
Electric Company Limited proposed that the nomenclature and rates of 
duty of tariff items 44506-1, "electric telegraph apparatus and complete 
parts thereof," 44508-1 "electric telephone apparatus and complete 
parts thereof, n.o.p.,"' and 44533-1, "radio and television apparatus and 
parts thereof, n.o.p.'' should remain unchanged. 


The CPA proposed that the wording of the new tariff item(s) 
with respect to computing equipment be worded in such a manner that 
specialized computing equipment used exclusively for processing geo- 
physical seismic data would continue to be classified under tariff 
items 49104-1 and 49105-1. These items read as follows: 
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Bees M.F.N. General ee a 


All other machinery and 
apparatus, and parts 
thereof; parts of 
goods enumerated in 
item 49103-1: (2) 


49104-1 Of a class or kind 
made in Canada (D> pice 10 p.c. 20 DiC Dude toa 


49105-1 Of a class or kind 
not made in Canada Free Free Free Free 


Proposals for Tariff Rates 


The tariff rate proposals were largely a reflection of the 
specific interests of the respondents, and their positions within the 
structure of the industry. Many factors appear to have influenced the 
various rate proposals, including: company size, competitive capabi- 
lities, types of product manufactured or sold, and particularly the 
degree to which the company is engaged in international trade in compu- 
ter products or parts. These tariff proposals are set out in Appendix A. 


CBEMA, an association composed mostly of subsidiaries of 
multinational producers of computing equipment and parts, recommended 
free rates of duty under the B.P. and M.F.N. Tariffs and 25 p.c. under 
the General Tariff for both complete equipment and parts and on articles 
and materials used in the production of complete equipment. The CBEMA 
recommendation of free entry under the B.P. and M.F.N. Tariffs for 
computing equipment was supported by a number of organizations, espe- 
cially in respect of equipment of a class or kind not made in Canada. 
In the case of computing equipment of a class or kind made in Canada 
some representations were received recommending tariff protection. The 
Electronic Industries Association of Canada recommended 15 p.c. B.P., 
15 p.c. M.F.N. and 25 p.c. General; Canadian Petroleum Association 
recommended 10 p.c. M.F.N.; Digital Equipment of Canada Ltd. and GTE 
Automatic Electric (Canada) Ltd. did not recognize any distinction with 
respect to the "made in Canada" and "not made in Canada" provisions and 
recommended 10 p.c. and 15 p.c. M.F.N. respectively. Datagen of Canada 
Ltd. proposed that the present level of protection on computing 
equipment be maintained. 


IBM and NCR, respectively, recommended an M.F.N. rate of 10 
Pec reme 100M 7.5 p.c. to 10 p.c. MPN. on computer “equipment. These 
two companies also recommended an "earned" duty remission program under 
which the companies would earn, with production of computing equipment 
and parts in Canada, the remission of duty on imports of computing 
equipment not made in Canada; the amount of duties remitted would bear 
a direct relationship to the amount of manufacturing carried out in 
Canada. IBM, it is noted, is both the largest importer and the largest 
manufacturer of computing equipment and parts in Canada. 


(1) Tariff item 49103-1 provides for "Drilling, servicing or work-over 
rigs, assembled or not; Draw works; Slush pumps; Motive power and 
drive groups for operating slush pumps, draw works or rotary table. 
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Most submissions made to the Board recommended free entry 
into Canada for parts for computing equipment. The CBEMA presentation 
extended this duty-free recommendation not only to parts used in the 
manufacture of computing equipment but also to parts used for repair and 
replacement purposes. Some submissions confined their recommendations 
to manufacturing parts only. The major exception to the unconditional 
proposal for a free M.F.N. rate of duty on parts came from the Electronic 
Industries Association of Canada, which includes many Canadian parts 
producers. It proposed a rate of 15 p.c. under the B.P. and M.F.N. 
Tariffs and 25 p.c. under the General Tariff for "parts, assemblies and 
subassemblies" of a class or kind made in Canada, but free entry under 
the B.P. and M.F.N. Tariffs and 25 under the General Tariff when of a 
class or kind not made in Canada. The provision of free entry when not 
made in Canada was supported by Comterm Ltd. CADAPSO, the organization 
representing a number of computer service bureaux, suggested that the 
rates of duty for parts should be the same as the rates for computing 
equipment. The Society of the Plastics Industry of Canada proposed that 
"parts of plastic for computer and related telecommunications equipment" 
enter free of duty when not made in Canada, but carry a rate of 15 p.c. 
B.P., 173 p.c. M.F.N. and 30 p.c. General when made in Canada. 


The Board also received a number of proposals with respect to 
rates for existing tariff items rather than for new tariff items per- 
taining to computing equipment and parts. CN-CP Telecommunications 
proposed duty-free entry for heavy duty teletypewriters and teleprinter 
equipment and component parts entering under 44506-1 when of a class 
or kind not made in Canada; as pointed out previously Northern Electric 
Company Limited, a producer of telecommunications equipment, proposed 
that the nomenclature and rate of this item, as well as of items 44508-1 
and 44533-1, should remain unchanged. Sweda International and Monroe 
Calculator Co., Divisions of Litton Business Equipment Ltd., proposed 
that tariff item 41430-1, "cash registers," be provided with a "class 
or kind made/not made in Canada" provision and that the rate be reduced 
from 20) pe. BaP.4 20... MPN abo rreerb at. LU pee@. Mt. N tebe was 
also recommended by these firms that the rates of 10 p.c. M.F.N. on 
tariff item 41415-1 (calculating machines) be reduced to Free M.F.N. 


Other Tariff-—Related Proposals 


A number of presentations were brought before the Board which, 
in addition to discussing the nomenclature and the rates of duty appli- 
cable to computing equipment and parts, dealt with other tariff-related 
issues. For example CADAPSO, the service bureaux" organization, and 
Comterm Limited proposed that the duty-free access by universities and 
other educational institutions to imported computing equipment under 
tariff item 69605-1 should be abolished. On the subject of inequitable 
treatment, International Computers of Canada Limited suggested that 
the regulations administered by the Department of National Revenue 
pursuant to sections 35 to 44 of the Customs Act with respect to valua- 
tion for duty be applied on the same basis for every importer. CBEMA 
and IBM proposed that computer software should not be provided for in 
the Customs Tariff, and that no duty should be levied on it. 


ea | 


NON-TARIFF ISSUES 


Several submissions brought before the Board recognized that, 
while tariff structures and rates of duty are important instruments in 
fostering industrial development, the use of these instruments alone 
may be insufficient to counteract problems encountered by particular 
industries. It was said that changes in the level of tariff protection 
would present a partial solution only and that, hence, tariff questions 
should be viewed more properly in conjunction with other problems and 
other policy initiatives. 


Tariff policy should be co-ordinated with the other industrial 
policy instruments, including Federal purchasing policies, to 
provide a climate which is more conducive to long-range 
planning and investment in the industry; special consideration 
should be given to countervailing policies within the various 
departments and agencies. 


Furthermore, the relative importance of the tariff as against 
other instruments for developing the computing equipment industry in 
Canada was also questioned: 


--- because the computer industry is characterized by rapid 
technological obsolescence and massive capital requirements, 
the risks involved are substantial and will be undertaken 
in Canada only if a favourable government climate exists. 
Such a climate involves a long range integrated industrial 
plan on the part of the Federal Government, for it is worth 
noting that tariffs on computing equipment in the past have 
not - of themselves - es Canadian production of the 
equipment in Canada. ‘4 


.-.- computer manufacturing activity seems to have been 
stimulated more by the Department of Defence Production 
and, in recent years, by the Department of Industry, Trade 
and Commerce than by the Tariff. We believe that this type 
of aid is likely to provide a better stimulant for manu- 
facturing than the tariff. 


For these reasons other problems affecting the industry are 
indicated below and some are explored in greater depth in other chapters 
of the Report. Information concerning non-tariff issues is derived 
from published governmental and industry sources, submissions to the 
Board, discussions with industry officials and from Tariff Board 
questionnaire responses. 


Taxes and Allowances - The Canadian computer industry has expressed 
its concern with regard to the levels or rates of three types of 
federally imposed taxes and allowances. The industry, in 1972, was 
concerned that the corporate income tax rate of 49 per cent was higher 
than rates in other countries competing with Canada in the production 
of computing equipment. The taxation rate was reduced late that year 
and the industry has recommended that this reduced rate be maintained 
for the foreseeable future to provide a more certain basis for long- 
term planning. 

(TY NCR brier,-p. so: 
(2) “LBEMA brief, p. 3. 
(3) INFORPRO Ltd. brief, p. 1. 
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Concern was also expressed by the industry at the inadequacy 
of capital cost allowances permitted for corporate tax purposes in 
Canada. At the time of the hearing, the allowance on most computing 
equipment was at the rate of 20 per cent a year on a declining balance. 
Process control and other equipment used directly in a production 
process, however, can be written off completely over a two-year period. 
The industry has urged that this rule be extended to all computing 
equipment. Furthermore, it was claimit that the incidence of the federal 
sales tax on domestically produced equipment is higher than that on the 
equivalent imported equipment, thus affecting adversely the competitive- 
ness of computing equipment manufactured in Canada. It was said that 
for imported goods, the federal sales tax is applied on the duty-paid 
value, while for domestically produced equipment it is levied on the 
manufacturer's selling price. This, it was alleged, results in more 
taxes, apparently on the assumption that the latter is a higher base 
for calculating the federal sales tax. 


Government Procurement Policy - A number of companies expressed the 


view that federal government procurement policies for computer goods 
were too narrowly formulated. It was the general assertion by industry 
that computer goods manufactured in Canada, with a sufficient amount 

of Canadian content, may receive a 10 per cent advantage over foreign- 
made equivalent goods. However, it was pointed out that if the policy 
is based on particular devices, and each device is subject to Canadian 
content rulings, then it would be virtually impossible to meet these 
Canadian content criteria except in a small number of instances where 
the adoption of rationalized production and the device requirements 
happen to coincide. Thus, for some multinational companies particularly, 
federal government procurement policies are not consistent with other 
government policies which encourage the establishment and extension of 
rationalized production in Canada. Among the companies concerned with 
this issue were Digital Equipment of Canada Ltd., IBM Canada Ltd., and 
the National Cash Register Co. of Canada Ltd. 


Foreign Ownership and Control - The matter of foreign ownership and 


control of the Canadian computer hardware industry was raised by CBEMA, 
which is concerned that government policy in this area may have a 
stifling effect: 


Another important area of concern at the present time, 

if the maximum potential is to be realized, is the 
regulation of foreign ownership. The international 
character of the computer industry makes this area of 
Government policy formation extremely sensitive. Most 

of the CBEMA Computer Group members operate in a large 
number of countries and have demonstrated a capacity for 
good corporate citizenship in line with the national 
objective of the host countries. It is the hope of CBEMA 
that the Federal Government's foreign ownership policy 
will contribute to seas than hinder, the growth of the 
computer i depiea Gl 


Canadian-owned companies did not voice concern in their 
submissions to the Board with respect to foreign ownership and control. 


(1) CBEMA brief, p. 48. 
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Size of the Domestic Market - The multinational computer manufacturing 
companies allege that the Canadian market is too small by itself to 
sustain viable economic production of computing equipment or parts. 
CBEMA and IBM Canada Ltd., commented on this problem: 


The Canadian market alone will not support on an economic 
basis development and production of entire computer system 
product lines -- or even of single components or products -- 
which will meet the diverse requirements of even a major 
fraction of Canadian users. In short, the miniature replica 
approach to production of computers by the Canadian industry, 
on a basis in parallel with the U.S., simply is not practical. 
Furthermore, failure to provide Canadian users with the latest 
and most productive equipment which best meets their needs 
would compromise the capability Vip os users to compete in 
world, or even domestic markets. 


To be successful Canadian computer manufacturers must 
manufacture for foreign markets because the Canadian market 
itself does not offer the volumes necessary to achieve 
economies of scale. At present the Canadian tariff provides 
little protection for Canadian parts manufacturers since 
most production is exported. Duty on imported parts is 
subsequently recovered by way of duty drawback when the 
finished item is exported. Therefore, the Canadian parts 
manufacturer b3§ no real advantage over the foreign parts 
manufacturer. 


Co-ordinating of Government Policies - The need to view tariff ques- 


tions in conjunction with other problems was noted earlier. The logical 
extension of this consideration is to prescribe government policies 

that are co-ordinated in their objectives and implementation. CBEMA 

has addressed this problem in the following manner: 


While CBEMA recognizes the specific terms of reference of the 
Tariff Board, it urges the Board to give consideration to the 
relationship of all the Federal Government policies concerning 
the industry and their relative and total impact ... CBEMA has 
identified fourteen Federal Government departments and 
agencies whose policies and programs have a significant 
influence on the industry. The apparent divergent interests 
of these bodies provide an-uncertain climate in which to 
formulate corporate strategies. For this reason, CBEMA 

urees that tariff policy be based on a practical appreciation 
for the industry opportunities, challenges and strategies and 
the ey Government climate in which the industry must 
operate. 


——_—_- 


(1) 
(2) 
(3) 


CBEMA brief, p. 29. 
IBM Canada Ltd. brief, p. 6. 
CBEMA brief, p. 49. 
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CHAPTER II: THE PRODUCTS UNDER REVIEW 


In his letter of reference to the Board, the Minister of 
Finance instructs the Board to consider, "computers and related tele- 
communications equipment"; the letter also refers to "data processing 
and related telecommunications equipment." It is the purpose of this 
chapter, therefore, to discuss and establish which products fall 
within the scope of this letter of reference. 


The first part of this chapter presents some of the more 
pertinent views of the industry on the scope of this Reference. In 
this part, the Board also presents the opinions of some organizations 
who specialize in the field of electronic data processing. In the 
second part of this chapter, the Board sets forth its own considera- 
tions concerning the scope of this study. In doing so the Board first 
discusses the terminology used in the Minister's letter, along with 
some other concepts used currently to describe the goods in question. 
The Board then describes which groups of products it considers to be 
within the scope of this Reference and what types of products should 
not be included. 


INDUSTRY VIEWPOINTS 


Most of the submissions presented to the Board by the indus- 
try and the majority of the views expressed at the public sittings 
dealt primarily with the nomenclature of the proposed tariff item(s). 
Few of the submissions or presentations examined specifically which 
products would be included under such a nomenclature, or which products 
would be excluded. However, several people appearing before the 
Board did comment on the scope of the Reference and some of these 
remarks are presented here. 


The Canadian Business Equipment Manufacturers Association 
(CBEMA) was of the opinion that the scope of the Reference covered 
electronic data processing equipment encompassed by a definition pub- 
lished by the Treasury Board of the Government of Canada: 


electronic data processing equipment was taken as 
encompassing those devices that can perform a systematic 
sequence of substantial logical or arithmetic operations 
on numerical or alphabetic quantities without intervention 
by a human operator. Also included as equipment to be 
considered was auxiliary equipment operating in support 
of such devices, and data collection and data preparation 
equipment which gather data for input to such devices. 
Excluded from consideration was equipment which is used 
solely as an integral part of a process control loop, a 
scientific experiment of a military weapons system. Thus, 
the devices considered are those often described as 
general purpose digital computers. 


Of particular interest in this definition is the use of the 
words "electronic data processing.'' CBEMA did not agree, however, 
with the exclusion from the definition of equipment which is used for 
the purpose of automatic process control or military weapons systems, 
because it believed that present and future designs of computers and 
future designs of computers and related equipment could perform both 
the excluded functions and those of general purpose digital computers. 


(1) CBEMA brief, op. 24. 
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The Eiectronic Industries Association of Canada (EIAC) sug- 
gested that the words "data processing apparatus" might express the 
scope of the Reference more accurately than data processing equipment. 
It was felt that the word "apparatus" was open to a broader inter- 
pretation than other words, such as equipment, and would permit the 
inclusion of computers for process control purposes, and other special 
purposes. 1) In response to a question by the Board, Datagen of Canada 
Ltd. indicated also that process control computers should fall within 
the scope of the Reference. (2) 


IBM Canada Ltd. was of the opinion that since the individual 
units of a data processing system do not operate independently, classi- 
fication should be based on the systems concept rather than on the 
function or construction of each particular unit. In order to elabo- 
rate upon what constitutes a data processing system, the company 
provided a list of the units of equipment comprising such a system: 


Central processing unit (CPU); 

input and output devices; 

storage devices; 

additional separate units, such as, core storage, control, 
adapter and power supply units; 

other data processing machines, including data entry, 
verifying, punch card calculating, interpreting, card 
manipulating, and tabulating equipment. 


GTE Automatic Electric (Canada) Ltd. commented on the diffi- 
culties of determining whether a product should be included within the 
scope of this Reference. It stated: 


A major factor to which consideration must be directed is 
that the lines of distinction between various types of 
products manufactured by the computer, office equipment, 
telegraph, telephone, measurement, microfilm and other 
telecommunications industries has considerably blurred in 
recent years. Office equipment such as adding machines, 
typewriters and teleprinters are increasingly adding memory 
systems and being made with discrete components and 
integrated circuits ... Similarly, telephone systems now 
incorporate a substantial computer capacity sep 


This blurring between various product groups was also of particular 
concern to Northern Electric Company Limited because it felt that this 
might lead to inclusion of telecommunications equipment in the scope 
of this Reference. This company said that the Reference should con- 
cern itself with only telecommunications equipment that was directly 
related to data processing. 


The Board also examined the definitions and products descrip- 
tions of three organizations that specialize in data processing. Two 
of these companies, Datapro Research Corporation and Auerbach Publishers 
Inc., publish on a regular basis analyses of particular products in the 
computer field for potential buyers. The third company, International 
Data Corporation, publishes a regular newsletter dealing with various 
aspects of the electronic data processing industry. 
(1) "Transcript, VYolume IT, p.. 168; 
(2) "Tragscripe, Volume Lil, pp: 257. 
(5) “"GIE Automatic Eiectric (Canada) Ltd. brief, p. 1. 
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Datapro publishes a report entitled "Datapro 70, the EDP 
Buyer's Bible", in which electronic data processing is divided into the 
following categories: general-purpose digital computer systems, mini- 
computers, small accounting computers, peripherals, computer output 
microfilmers, computer-related telecommunications equipment and soft- 
ware. Analog and hybrid (analog/digital) computers are excluded; voice 
response systems are included under peripheral equipment which, 
although a seemingly logical inclusion raises questions concerning the 
status of telephones as electronic data processing terminals. This 
company also noted the absence of strict demarcation lines between 
types of equipment used in electronic data processing. 


Auerbach Publishers Inc. reinforces the broad interpretation 
of data processing as encompassing a wide range of equipment. Its main 
publication, "Standard EDP Reports" in eight volumes, covers general 
purpose digital computer systems only. In its "Computer Technology 
Reports" the company deals with data communication, input/output, mini- 
computers, microfilm, software and time sharing. In addition the 
company publishes a series of reports on data processing which comprise 
the following subjects: alphanumeric displays, automatic photo- 
composition, computer output microfilm, data collection systems, data 
communications, data communications terminals, data entry systems, 
digital plotters and image digitizers, large-scale memories, microfilm 
readers/printers, minicomputers, optical character recognition, small 
business computers, software for business accounting, systems software 
and time sharing. The range of the products covered under data proc- 
essing is illustrated by the inclusion of automatic photocomposition, 
digital plotters and image digitizers, and microfilm readers/printers. 


International Data Corporation has also addressed itself from 
time to time to the problems of classification and definition of elec- 
tronic data processing equipment. In this respect, its annual computer 
census was most useful. Of special interest, because this deals with 
the problem of computer systems for process control and other special- 
purpose computer systems, is the basic division between two types of 
‘computer systems: 


1. General Purpose Digital Computers (Group A): The 
computers included in Group A comprise the bulk of digital 
computers (by value) in operation. They are byte or 
character oriented -- with the exception of large-scale 

sc rent i ise Dea -- and are programmed with higher- 
level languages. 


2. Dedicated Application Digital Computers (Group B): 
Dedicated application (Group B) computers are defined as 
those commonly called minicomputers, plus certain larger 
systems designed primarily for one application -- such as 
process control, data communications, and data entry. 
(These) computers are typically word oriented (8, 12, 16, 
or 24 bits per word), usually sold outright, and pre- 
dominantly programmed in machine language. 


Definition becomes increasingly difficult, and subjective 
judgment is often necessary when considering specific 
machines. For example, "office accounting computers" 


(1) EDP Industry Report, Vol. 9, No. 13, International Data Corpora- 
tion, Newtonville, Massachusetts, April 19, 1974, p. 14. 
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(visual record computers in Europe) -- such as Burroughs" E 
and L Series or TC-500, Litton/ABS 1200 Series, NCR-399, 
Nixdorf 820, and Singer 5800 -- are excluded; included, 
however, are "data entry" oriented such as Eldorado 140, 
Four Phase, and MAI's Basic Four since they compete with 
other "minis", yet do not fit EDP/IR's definition of 
General Purpose (Group A) computers. 


These two broad classes cover the vast majority of computer systems. 
International Data Corporation, it should be noted, omits office 
accounting computers from the above classification, as well as analog 
computers, because presumably they are ill-suited to either 
classification. 


THE PRODUCTS UNDER REVIEW 


In accordance with the letter of reference, this study's 
concern is with "computers and related telecommunications equipment." 
However, it is far from clear which products fall within this termino— 
logy. There was considerable difference of opinion at the public 
sittings on the meaning of the word computers. Must they have a mini- 
mum memory size? One member of the industry said that a computer "must 
contain a read-write memory 3f at least 4,096 words, with a minimum 
word-lenght of eight bits." Do computers include automatic process 
control systems? The answer is affirmative if a computer is defined 
as “any machine which could accept data in a prescribed form, process 
the data and supply the results of the processing in a specified form 
as information or as signals to control automatically some further 
machine or process. '"(3) However, it is significant to note that this 
definition would exclude the machine or equipment that is controlled by 
the signals. This raises questions about the new generation of 
electronically-controlled machines and devices, such as typewriters or 
desk calculators, which incorporate computer logic, sometimes in the 
form of microprocessors. Are they, by reason of the microprocessor 
computers, or are they typewriters or calculators? Or is only the 
microprocessor a computer? 


The term "computers and related telecommunications equipment" 
also appears to be somewhat restrictive in scope, if taken literally. 
Two groups of equipment only are mentioned: computers and related 
telecommunications equipment. There is, however, a whole range of 
equipment which, like telecommunications equipment, is used in con- 
junction with computers and is, therefore, "related". This other 
related equipment also falls within the scope of this Reference. 


It appears that the term "computer system" describes the 
scope of the Reference more accurately than the word computer. A compu- 
ter system has been defined as "a central processor and associated 
peripheral units which are or can be on-line with the processor. '' (4 
Clearly, the term "computer system,'' including a central processor as 
well as the interconnecting peripheral equipment, is more comprehensive 
than the word "computer.'' It should be noted that this broader meaning 
is not precluded by the letter of reference since a computer, in the 
current usage of the word, can refer to either a central processing 
unit or a computer system, depending on the context. 

(1) abia.. No." 16, May 305.1974. py 5% 

(2) Digital Equipment of Canada Ltd. brief, p. 2. 

(3) Chandor, A., A Dictionary of Computers, Penguin Books Ltd., 
Harmondsworth, England, 1973, p. 82. 

(4) ibid., p. 65: 
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Another area of uncertainty is whether the scope of the 
Reference should include only electronic equipment, or electro-mechani- 
cal equipment as well. The problem is that whereas there is equipment 
that is wholly electro-mechanical, there is very little electronic 
equipment that does not incorporate some electro-mechanical operations. 
The word computers, on the basis of existing technology, usage and 
understanding, suggests that the subject matter of this Reference should 
be confined to electronic computers and electronic data processing 
equipment, even though such equipment may, in part, be electro-mechanical. 


However, even the scope of the study expressed as "computer 
systems and related telecommunications equipment" might still be con- 
sidered to be narrowly defined. There are groups of products which, 
although they are not connected with the central processing unit, never- 
theless, contribute indirectly to the performance of the main function 
of the computer, for example, key punch machines. "Data processing", 
therefore, appears to cover not only computers but also all the other 
equipment related to the computer and to data processing. 


The term "automatic data processing" is frequently used to 
describe computers and related equipment. The United States of America 
Standards Institute defines automatic data processing equipment as 
"equipment such as electrical accounting machines and electronic data 
processing equipment." (1) Electrical accounting machines are defined 
by the same authority as "data processing equipment that is predomi- 
nantly electro-mechanical, such as key punch, mechanical sorter, col- 
lator, and tabulator."(2) Automatic data processing equipment, thus, 
would include both electro-mechanical and electronic equipment. Some—- 
times "automatic data processing" is used to indicate more specifi- 
cally "work performed by electro-mechanical equipment as contrasted 
with data processing performed on electronic computers." 3) In other 
words, automatic data processing would, according to this definition, 
relate more to electro-mechanical equipment than to electronic 
equipment. 


"Electronic data processing" is probably the most widely 
recognized term descriptive of all of the functions associated with 
computers. Electronic data processing differs from other descriptions 
in that it specifies a function carried out by electronic equipment. 
While electronic data processing pertains to equipment that is largely 
electronic, it does not suggest that such equipment depends exclusively 
on electronic devices. At present, with the exception of the central 
processing unit, virtually all devices of a computer system contain 
some element of a mechanical or electro-mechanical nature. However, 
it may be that the use of the term "electronic" to circumscribe "data 
processing equipment"' might be interpreted too narrowly as referring 
to electronic equipment only, and would, therefore, not encompass 
"related" electro-mechanical devices. 


(1) USA Standard Vocabulary for Information Processing, United States 
of America Standards Institute, New York, N.Y., 1966, p. 15. 

(5 was hep ele 

(3) Chandor, A., A Dictionary of Computers, Penguin Books Ltd., 
Harmondsworth, England, 1973, p. 40. 


(4) Sippl, Charles J., Computer Dictionary and Handbook, Howard W. 
Sams &°Co. Inc., Indianapolis, Ind., 1966, p. 24. 
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Considering the wording of the letter of reference, and in 
view of the opinions expressed by industry and the statements by experts 
on this subject, it seems that "data processing equipment and parts" 
best describes all the products that as separate or as interconnected 
units constitute the scope of this Reference. This term is sufficiently 
comprehensive to encompass not only computers but also computer systems, 
their support systems and related telecommunications equipment. It 
includes all equipment, separate units and interconnected systems, 
required to carry out the function of data processing. The Board feels 
that this term does not preclude electro-mechanical devices which are 
part of a data processing system, even though this system is predomi- 
nantly electronic. It incorporates, besides completed units and systems 
of completed units, parts used in the manufacturing and maintaining of 
this equipment. 


The term data processing seems to exclude computers or compu- 
ter systems used for purposes other than data processing, such as 
process control. However, the Board feels that special purpose com- 
puters and computer systems, not yet part of broader control systems, 
also fall within the scope of this Reference. The same applies to 
analog and hybrid computers and computer systems, even though currently 
their use is declining. As noted in the introductory giossary, although 
the term "data processing equipment and parts" is the most germane to 
this Reference, the Board frequently refers throughout the Report to 
"data processing equipment" or "computing equipment" or "computer 
hardware.'' These terms are used interchangeably to indicate, unless 
otherwise specified, the total range of equipment and parts under 
review. 


The Systems and Products 


The Board did not attempt to prepare a complete and exhaustive 
study of all equipment and devices that are comprised by the term, 
"data processing", nor of all the materials, parts, components and 
subassemblies required to assemble this equipment. One major reason 
for this was the large number of distinct types of products and the 
even greater number of models that are currently available. One 
company in the industry reported that in 1972 it maintained a catalogue 
of 770 models of 289 data processing products. If the various models 
and products manufactured by other companies in the computer hardware 
industry, of which there are over two hundred in the United States, are 
added, then there are literally thousands of models covering perhaps 
four hundred different types of products. Such a vast array of equip- 
ment does not permit item by item consideration. 


Another reason for not doing so is that this list would be 
out of date almost immediately due to the rapid pace of product change 
as a result of technological advances and innovations. One of the 
major characteristics of the computer industry is the almost constant 
enhancement of current products, the appearance in rapid succession 
of new products and the obsolescence of older products after only a 
relatively brief existence. This phenomenon has important implications 
for the classification and definition of these goods for tariff purposes; 
a broad and general nomenclature will remain current much longer than 
one with considerable product detail, which would require frequent 
revision. 
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Moreover, an item-by-item listing would include products 
which would not fall exclusively within the scope of this study. Many 
products perform several other functions in addition to fulfilling the 
data processing function covered by this review. A striking example 
of this is a point-of-sale terminal which would be a relevant product 
when used as an integral part of a computer system, but not when used 
as a cash register. 


What appears to be required is a framework in which to situ- 
ate the products, together with product designations and descriptions, 
that are as concise and unambiguous as possible. The major groups of 
data processing equipment are presented below. 


Computer Systems 


The Board has compiled from a wide variety of industry and 
other sources the broad classes of systems considered relevant to this 
Reference: 


General Purpose Digital Computer Systems - As the name 


implies, these systems are designed to perform multivarious 
tasks in which some degree of computation and/or manipulation 
of data at high speed is required. They normally consist of 

a central processing unit, and various peripheral devices 

that allow for the input, computation, output and storage of 
data. These systems range in price from $50,000 to $11,000,000, 
or are available under rental contracts from about $15,000 

to 3,000,000 per year. 


Minicomputer and Microprocessor Systems - Although not 


easily distinguishable from general-purpose systems, these 
systems are normally considered as a separate class because 
of differences in price, size, application, and, in most 
instances, in their internal architecture. Perhaps the most 
important difference has been the utilization of the mini- 
computer for single, special-purpose applications. Many are 
sold for incorporation into other systems. Increasingly they 
are carrying out general-purpose functions, because of the 
development of specially designed peripherals. Prices for 
basic minicomputer systems are generally less than $25,000. 


Microprocessors or minicomputers are differentiated from 
minicomputers in that they are based upon a semiconductor 
chip that incorporates all the necessary arithmetic and logic 
circuitry by means of large-scale integration (LSI). This 
chip forms the basic building-block around which other circuits, 
memory modules and a power supply unit may be added to form a 
microprocessor system. Microcomputers are, and will be increas- 
ingly used as an integral part of many new and redesigned 
products, such as an industrial sewing machine. Used in that 
Manner it may become virtually impossible to identify it as 
a computer after it has been physically integrated in products 
of this: type. 
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Small Accounting Computer Systems - These systems are 


known as electronic accounting machines, office computers, 
small business computers, electronic billing computers, 
magnetic record computers, and visible record computers. 

They differ from conventional accounting machines in that 
they incorporate some form of memory that provides modest 
internal processing capabilities. At the present time, they 
are used almost exclusively for accounting applications, such 
as accounts payable, accounts receivable and general ledger 
work, and are operated primarily by means of direct keyboard 
input. Small accounting computer systems range in price from 
about $5,000 to $75,000. 


Analog and Hybrid Computer Systems - Analog computer 


systems consist of analog elements (summers, integrators, 
inverters); control elements and programming elements. In 
addition, they normally incorporate input and output 
elements. Programming is undertaken by establishing appro- 
priate connecting paths through plug boards or patch panels. 
As stand-alone systems, they are mainly used in the engi- 
neering faculties of universities, where the modelling of 
system dynamics is an important function. Prices for analog 
computer systems range from less than $10,000 to $75,000. 


A hybrid computer system is generally regarded as being 
a combination of an analog computer system and a digital 
computer system, interfaced by analog-to-digital and digital- 
to-analog converters. However, any combination of digital 
and analog elements is also regarded as a hybrid system. 
With respect to the latter, the digital element is a special- 
purpose minicomputer. Hybrid systems are most often employed 
in scientific applications or in-controlling industrial 
processes where the ability to manipulate both discrete and 
continuous data is required. The price of hybrid systems 
depends primarily on the combination of equipment employed 
for a particular task, but typical systems range between 
$20,000 and $150,000. 


Peripheral Devices 


For the purposes of this Report, a peripheral is any data 
processing device other than CPUs and related telecommunications equip-— 
ment. Stand-alone peripherals, however, are described below under 
"other equipment.'' Traditionally, peripherals have been mainly asso- 
ciated with general-purpose digital computer systems, but more recently 
special peripheral devices have been designed to enhance the power and 
flexibility of both minicomputer and small accounting computer systems. 


Peripheral devices comprise four main types: storage units 
(magnetic tape, disk, drum) that facilitate the high-density storage 
of data for convenient access; input/output devices (card, paper-tape 
reader/punch, printers) that facilitate the input of data to the 
system, and the extraction of data and/or information from the system; 
data communications terminals that may be described as remotely-located 
input/output devices; and data logging and data acquisition units that 
perform data input functions, some automatically. 
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Related Telecommunications Equipment 


This group of data processing equipment comprises devices 
that facilitate the interconnection of other data processing devices 
at remote locations with the central data processing facility. The 
main devices are multiplexors and concentrators, communications proc- 
essors and modems. 


(Much controversy has surrounded the question of just where 
the dividing line between the user's data processing equipment and the 
common carrier's plant and facilities should be drawn. As many of the 
relevant devices have the aim of increasing the efficiency of data 
communication, the telephone and telegraph companies decide what is or 
is not a permissible "foreign attachment", and variances in these deci- 
sions may occur among different common carrier jurisdictions. In 
general, however, the devices referred to are, now allowed to be pur- 
chased and installed by the user provided that data transmission resale 
to third parties does not take place. Teletypewriters and teleprinters 
are regarded in this context as data communications terminals, and are 
therefore classified under peripheral devices.) 


Multiplexors and concentrators are devices used within a data 
communications network (e.g., a computer system to which several remote 
terminals are attached) that effectively sub-divide a single communi- 
cations linkage into a number of logical linkages. 


Communications processors are computer systems designed to 
perform data communications functions, usually within a large data 
communications network. Frequently, a communications processor is 
used to control the network, allowing the major computer system with 
which it is associated to be devoted to the computing tasks at hand. 
A communications processor may incorporate the functions of multi- 
plexing, line concentration, message switching and varying degrees of 
message processing by means of programmable software. 


Modems are devices that enable data to be transmitted and 
received over analog communications links. As most of the common 
carriers' channels are of voice grade, modems are essential interfaces 
between computers and terminals in data communications networks. At 
the transmitting end of a circuit, a modem modulates digital pulses 
into a form acceptable to the communications channel; at the receiving 
end, another modem demodulates the transmission and restores the data 
to its original form. 


Other Equipment 
Data Entry, Preparation and Data Handling Systems and 


Devices - This classification is intended to cover most of 
the systems and devices that perform support roles within 
computer system installations. As such, they are not 
normally interconnected with the computer systems they 

serve, and many are incapable of such interconnection. Data 
entry systems and data preparation devices have as their 
prime purpose the capturing of source data and the conversion 
of those data into computer- or machine-readable form. Some 
of the former systems incorporate minicomputers to perform 
data editing and audit trail creation, while the latter 
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devices include card punches and verifiers. Data handling 
devices are mostly of an electro-mechanical nature designed 
to perform the sorting, collating, totalling and calculating 
associated with data cards, and together with card punches 
and verifiers, are referred to as unit record equipment. 


Data Processing Media - Unrecorded data processing media 
include fixed and removable magnetic disks, disk packs, 
diskettes, reel-type magnetic tape, magnetic tape cartridges 
and cassettes, magnetic strips and magnetic strip cards. 
They are included in this Reference because of their 
component-like status in certain types of data processing 
equipment. Although data cards, output forms and other 
paper products could apply equally under this heading, it 
is considered that there are no substantive reasons for 
doing this at this time. Traditionally, the items of concern 
have been classified for tariff purposes with all types of 
recording media, including phonograph records and sound 
recording tape. In certain instances, e.g., magnetic tape 
cassettes, the physical differences between those for 
computer use and those for audio-recording are not always 
outwardly apparent, and while the computer version can be 
used for audio, the reverse situation often produces less 
than satisfactory results due to skewness. 


Computer Operating Systems Software 


Computer operating systems software is provided with most 
computer systems in order to make them operable. It often includes 
other software programs within its repertory, such as compilers, sort- 
merge generators, data conversion routines, and general utility programs. 
Software akin to computer operating systems is also provided with 
communications processors. 


Manufacturing and Service Parts 


This category circumscribes the thousands of parts and com- 
ponents that are used in the manufacture and repair of the immense 
variety of devices encompassed under the preceding groups. Included 
here, are parts and components with electrical or electronic functions 
such as integrated circuits, transistors, resistors, capacitors, am-—- 
plifiers, cable, display tubes, transformers and electric motors. The 
non-electrical or non-electronic parts would include gears, cases, 
frames, spools, cams, pulleys, yokes, blades, shafts, brackets, buttons, 
lenses, bobbins, print chains, panels, and many other items commonly 
associated with mechanical and electro-mechanical machinery. Manufac- 
turing and service parts also comprise subassemblies of all the parts 
and components that fall within this category. 


The classes of equipment described above constitute the extent 
of the equipment under review. With the possible exception of data 
entry systems, only the first four classes are truly 'data processing 
systems', and the remaining classes normally form part of such systems. 
The demarcation lines between classes are not rigid, and certain equip- 
ment could equally well be considered in one class as another. The 
classifications are no more than a convenient way of circumscribing a 
wide variety of products for analytical purposes. 
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Typically, a small data processing system might consist of: 
a central processing unit; a card reader for data input; two disk 
drives for data storage; and a line printer for information output. 
A number of card punch/verifying machines would probably be used in 
support of the system for transcribing source data. In contrast, a 
large system might include: a central processing unit; a console; one 
or more card reader/punch devices for data input and output; several 
magnetic tape and disk drives for data storage; one or more line prin- 
ters for information output; several data communications terminals for 
accessing the system from remote locations; and a multiplexer and 
modems for their operation. A data entry system might also be employed 
in support of the computer system for transcribing source data. 


Systems Units 


The products or devices that may be configured to form a 
particular data processing system are listed below in Table 2.1. This 
is not intended to be an exhaustive listing but rather an indication 
of the types of units that are commonly available. Because of the 
variations in terminology alternate designations are sometimes provided 
as are notes where appropriate. 


Table 2.1: Self-Contained or Integrated Units of a Data 
Processing System 


Type of System Unit 
Product or Device Name Alternate Designation and Notes 


Central Processing Unit 

main memory unit 

add-on main memory module 

console A console is sometimes housed 
with a CPU and provides for oper- 
ator interrogation and information 
by means of a typewriter and/or 
switches lamps or, possibly, a 
CRr*dispilay. 


Miscellaneous Units These units may be self-contained 
contre! unit or may be housed within another 
adapter unit device; eug.),.a tape control unit 
power supply unit within a tape drive. In general, 
cables, interconnecting this category represents those 
interface units units required for the inter- 
computer clock connection and integration of a 
performance monitor computer system. 


Peripherals - Storage or 
memory enhancement 


magnetic tape drive Also known as transport, handler 
magnetic disk drive OF ULE. 

magnetic drum 

auxiliary memory unit Also known as mass memory, bulk 


memory, extended core storage. 
These devices, while similar to 
main memory, are designed for the 
storage rather than the processing 
of data. 


Products or Device Name 


magnetic strip cell 
macro arithmetic processor 


Peripherals - Input/Output 


card reader/punch 

paper tape reader/punch 
printer 

computer output microfilmer 
typewriter 

plotter 


optical reader 


Peripherals - Data Communication 


Related telecommunications equipment 


Data 
data 


audio response terminal 

batch terminal 

visual display unit 

display panel 

graphics terminal 

portable terminal 

printer terminal 

programmable terminal 

punch card terminal 

teller terminal 

point-of-sale terminal 

credit-checking device 

typewriter terminal 

teletypewriter, teleprinter 

terminal 

mark sense terminal 

data logging devices 

data acquisition devices, 
incl. scanners, sensing 
units, couplers, etc. 


modem 

digital data set 
acoustic coupler 

polling unit 
communications processor 
multiplexor/concentrator 


error detection and correction 


device 
communications line monitor 


data encryption/decoding device 


entry, data preparation and 
handling devices 
key-to-magnetic tape 
recorder 


Taple ce ewe COnte) 


Alternate Designation and Notes 


Also known as data cell. 


These may be flatbed, drum or 
microfilm types. 
OCR, MICR, mark-sense types. 


Also known as CRT terminal. 


Also known as intelligent terminal. 


Also known as banking terminal. 


Note: some terminals incorporate 
multiple features, e.g., CRT 
display, printer, keyboard, card 
readers. 


Also known as data set. 


Also known as controller. 


These may be computer-compatible, 
cartridge or cassette types. 
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Products or Device Name 


key-to-disk recorder 

key-to-diskette recorder 

key-to-paper tape recorder 

cartridge, cassette or disk 
converter 

card punch/verifier 

card reproducer 

card summary punch 

card sorter 

card collator 

card tabulator 

card calculator 

ecard reader/interpreter 

optical readers 


data collection devices, incl. 


badge, card and slide readers 


data tablet 


Source: 


Manufacturing and Service Parts 


Table 2.1 (Concl.) 


Alternate Designation and Notes 


Includes OCR, MICR and mark- 
sense readers. 


May include keyboards. 

Normally attached to or associ- 
ated with a graphics terminal 
or a CRT display. 


Adapted by Tariff Board from various sources. 


(The variety and number of different devices that can form a data 
processing system are magnified by the parts that constitute these 


devices. 


The list that follows portrays a portion of the more common 


types of parts involved, and is based in large measure on lists of 
computer parts provided by the Electronic Industries Association of 
Canada, and by the Society of the Plastics Industry of Canada.) 


amplifiers, distribution and 
main line 
amplifiers, multi-taps 
amplifiers, video distribution for 
VDUs 
cable, coaxial 
cable, coaxial, flatribbon 
cable, harness 
cable, multi-conductor 
cable, paired or multi-paired 
capacitors, aluminum, electrolytic 
capacitor/resistor networks 
capacitors, tantalum electrolytic 
circuits, computer logic 
cirenits, digital, bipolar 
circuits, linear, bipolar 
connectors, input/output 
connectors, memory stack 
connectors, power 


connectors, printed circuit board 
contacts, mercury wetted 
converters, data interface 
converters, digital to video 

data generators 

display tubes, data 

display tubes, graphic 

heat sinks, aluminum 

inductors, iron core 

keyboards 

light-emitting diodes 

lugs, terminal 

memory sub-systems, core 

memory sub-systems, semiconductor 
panels, computer back plane 
panels, jack 

photodiodes 

plastic assemblies, tape drive 
plastic dust covers 
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plastic frames, memory core resistors, fixed; variable 
plastic gears, cases, spools, cams, selectors, sequential 
pulleys, palls, yokes, blades, semiconductors, metal oxide 
shafts, brackets, buttons, lenses, switchers, video, data display 
bobbins switchers, lighted push-button 
plastic housings switches, stepping 
plastic laminates, circuit board transistors, plastic-encapsulated 
plastic reels, tap wire adapters 
power supply assemblies wire, hook-up 


resistor/capacitor networks 


PRODUCTS OUTSIDE THE SCOPE OF THE REFERENCE 


There are a number of other products that are sometimes asso- 
ciated with data processing that have computer like functions, or that 
have some similarity to computing equipment. These features place 
them at the borderline between those items of definite concern, and 
those with no obvious relevance to this Reference. This section con- 
siders some of those borderline products, with the twofold objective 
of limiting the scope of an already wide ranging Reference, and of 
ensuring that excluded products are noted in order that they remain 
subject to their current tariff treatment. 


Computer-Like Products 


Electronic Calculators - Advanced versions of electronic calculators 
have many of the attributes of computers, including semiconductor 
memory, addressable registers, and programmability. Peripheral storage 
devices are now becoming available for attachment to some models of 
calculators, perhaps portending the interconnectability of other input/ 
output devices. In time, it may well be impossible to make a logical 
distinction between an "electronic calculator system" and a minicomputer 
or microprocessor system. For the present, electronic calculators will 
be excluded from review. . If "floppy-disk" units or other storage 
devices become plug-compatible standards for both electronic calculators 
and any form of computer, these storage units might then be classified 
with data processing systems. 


Electronic Switching Systems - Inasmuch as an electronic switching 
system is controlled by what in essence is a computer, the question 


arises as to whether such a system falls within the scope of this study. 
The Board concludes that electronic circuit switching systems do not. 
Circuit switching is the prerogative of the common carriers and is the 
means of establishing communications paths between the facilities of 
different subscribers. The electronic switching systems now being 
increasingly employed for this purpose are not normally available for 
purchase by users in the regular course of trade, and are considered, 
for purposes of this Report, to be part of the common carrier's tele- 
phone apparatus. Northern Electric's model SP-1 is an example. On the 
other hand, electronic message switching equipment is included in the 
study. Message switching is usually carried out over private line 
networks, and employs communications processors. Communications proces- 
sors are available for purchase by users and are part of the related 
telecommunications equipment referred to in this Reference. 
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Special-Purpose Digital Computers - Many computers, particularly 


minicomputers and mocroprocessors, are being increasingly used in 
command and control systems, where they form but one element in a 
larger device. As a general rule such computers should be considered 
as parts of the control apparatus in question and outside the scope of 
this Reference. Until incorporated into control apparatus and on the 
assumption that they are identifiable as computers, it is felt that 
they are more appropriately considered as data processing equipment. 


Word-Processing Systems - Combinations of electric typewriters and 
memory devices (usually magnetic tape) are available that permit the 
user to amend and reproduce a script without the need for onerous 
retyping. While most word processing systems depend on data processing 
type structures for the recording, accessing, amending and transcription 
of a script, these features are considered to be insufficient to 
justify the inclusion of these systems in this review. 


Software 


Whether "software" should be included within the scope of 
this Reference was also discussed in the submissions and at the public 
sittings. Software can be divided into two kinds; computer operating 
systems software, and computer applications software. In very general 
terms, the first kind of software consists of routines and procedures 
for the efficient and effective operation of the computer system; the 
second kind consists of the special "programs" required for the 
solution of the particular problems to which the rapid data processing 
capabilities of the computer are applied. 


With respect to operating systems software, it is an integral 
part of the operation of most of the large and medium-size computer 
systems in service today. Actually certain minicomputer systems are 
now also advertised complete with an operating systems software package. 
The purpose of this software is the efficient utilization of all of the 
equipment within the computer system; to that end it controls all hard- 
ware devices, programs and data. This executive and supervisory control 
is particularly necessary when many tasks require processing at the 
same time, and when the subsequent complexities of allocating the 
resources of the system are beyond the capacities of human operators. 


Operating systems software is, generally speaking, prepared 
by the computer hardware manufacturer, and is, in most instances, pro- 
vided by him along with the hardware. The price of the hardware 
incorporates the price of the operating systems software, i.e., the 
cost of the software is recovered from the price of the hardware. For 
these reasons, even though operating systems software is outside the 
normal meaning of the word "equipment" of the letter of reference, it 
was deemed to be within the scope of this study. 


Applications software, however, was considered to lie outside 
the scope of this review because it is mostly prepared by users to 
perform specific tasks on their computer systems. Although it is also 
provided by software houses, service bureaux and computer systems 
manufacturers, it is sold or rented to users in the form of software 
packages to perform general tasks that may be applicable to a wide 
range of users. When applications software is sold or rented by computer 
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systems manufacturers, it is a separate transaction, unrelated to, and 
not a cost component of, the sale or rental of computer hardware. The 
Board is of the opinion that the inclusion of applications software 
would have stretched the meaning of "computer - or data processing - 
and related telecommunications equipment" well beyond what was intended. 


Other Products 


Furnishings and Fittings - Within a data processing installation 
there are usually many pieces of equipment that serve to provide or 
enhance the operating environment. They may be especially designed to 
fit articles used in data processing, or they may be standard items 
commonly used in offices and factories. They include desks, tables, 
trolleys, tape and disk cabinets, racks, non-combustible files, and 
fire-proof vaults. These items are excluded for review purposes. 


Auxiliary or Support Equipment — Items such as forms bursters, forms 


decollators, output forms reducers and reproducers, and microfilm 
readers may perform an integral and important function in certain data 
processing applications. While they may aid in the process, however, 
their relationship is much more indirect than other support equipment 
mentioned previously. For this reason, and because of their potential 
or actual non-data processing usage, they are excluded from this 
Reference. Also excluded are magnetic tape and disk cleaners. 


Environmental Equipment ~- Air-conditioning equipment, stand-by power 
generating equipment, and raised flooring are not considered relevant 
to this review. 


Measurement Instruments and Testing Systems - This category covers 


a large variety of devices, some of which are used to test computer 
systems and their component units during preventive maintenance, and 
in the event of system failure. A sophisticated testing system or 
measurement instrument may incorporate a small processor, but neither 
these nor other instruments of this nature are considered relevant to 
this Reference. 
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CHAPTER III: PRESENT TARIFF STRUCTURES 


This chapter studies the Canadian tariff items that are used 
to classify computing equipment and parts imported into Canada. It 
attempts to circumscribe all the items used, their nomenclature and 
their rates of duty. It also discusses the Machinery Program on 
Remission of Duties Under Tariff Item 42700-1 administered by the 
Department of Industry, Trade and Commerce, because this item is 
important for the importation of computing equipment and parts. The 
chapter also discusses customs valuation procedures with respect to 
computing equipment and parts. It concludes with a review of the 
nomenclature pertaining to these commodities in the United States 
Tariff Schedule and the Brussels Tariff Nomenclature (BTN), and 
reviews the rates of duty levied on these commodities by other 
countries. 


CANADIAN TARIFF ITEMS AND RELATED CUSTOMS MATTERS 


The main purpose of this section is to indicate which tariff 
items, as far as the Board was able to ascertain, have been used to 
classify computing equipment and parts, which tariff items are most 
significant in terms of import values, and the applicable rates of 
duty. It also illustrates the types of products and parts imported 
under each relevant tariff item, and conversely, the tariff items 
under which they are normally classified. 


The complexity and variety of computing equipment and parts, 
and the large number of tariff items under which these goods conceiv- 
ably could be entered, make it difficult to ascertain just which and 
how many tariff items have been used to classify them or even to 
determine whether the same product always enters under the same tariff 
item. Although evidence can be obtained for a sample period that 
indicates the entry of this equipment under particular tariff items, 
it cannot be said that no other items have been used. 


Tariff items used to classify computing equipment and parts 
are also used to classify other commodities. In order to determine to 
what extent a particular tariff item has been used to classify relevant 
equipment, a special survey of import documents relating to that tariff 
item was required. 


Much of the analysis of this and other chapters of the Report 
is based upon the information derived from the Board's survey and 
analysis of import documents. This information reflects a tendency 
towards slight understatement where imports (primarily small parts) 
enter under tariff items which were not encompassed by the Board's 
import analysis; and on the other hand there is a possibility of some 
overstatement where, because of difficulties with product descriptions 
on import documents, the product coverage may have been more liberal 
than that specified in Table 2.1. 


(1) Administered by the Machinery and Equipment Advisory Board, 
Industry, Trade and Commerce. 
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On the basis of its surveys of import documents, the Board 
believes that there are 63 tariff items that are relevant to this 
Reference. Of the 93 tariff items that came to the Board's attention 
as being possibly relevant, 30 were found to be outside the scope of 
this study; these non-relevant items are listed in Appendix B. 


Tariff Ltems Specifically Referred to the Tariff Board 


The Minister of Finance requested the Board to study and 
report on 19 tariff items as they relate to the equipment and parts 
under review. 


Four of the tariff items specifically referred to the Board 
by the Minister do not, on the basis of the Board's import analysis, 
pertain to the import of relevant commodities. These are: 


Dee M.F.N. Gen. G.P.T. 

41420-1 Adding machines ........- Free 17% p.c. 25 p.c. Free 
GATT sescccavcsesvscccoes L5aD oe 

41425-1 Parts of adding machines Free 10° p.e% 25. Ds C's Free 


44546-1 Apparatus for the receiv- 
ing and transmitting 
of photographs, weather 
maps and charts, by 
wire; parts of the 
LOTESOINE «sc .ccccsesees LEC Free S0ap.c. Free 


46241-1 Microfilm reader-printers 
and parts thereof ..... Free Free LOPpees Free 


The Board's import analysis also failed to reveal imports of relevant 
products under tariff items 41430-1, 41435-1, and 44533-1 (for a 
description of these items see Table 3.1). However, information 
obtained from the Department of National Revenue indicates that, 
subsequent to the Board's survey of import documents relating to 
1971-72, these items have been used for imports of commodities falling 
within the scope of this Reference. Specifically, it is understood 
that some point-of-sale terminals and parts have entered under tariff 
items 41430-1 and 41435-1, respectively, although other items 
(41415-1, 42700-1) have also been used to classify these particular 
devices. It is also understood that tariff item 44533-1 has been 

used for the entry of certain large visual displays. The Board there- 
fore lacks quantitative information with respect to these three items. 
In summary, of the 19 tariff items specifically referred, the Board 
considers that 15 items are relevant. They are listed in Table 3.1. 


Of the four non-relevant tariff items, 41420-1 and 41425-1, 
as currently administered, are being used to classify machines with 
adding and subtracting functions only. More complex machines, 
capable of multiplication, division and other functions, are classi- 
fied elsewhere in the Customs Tariff. 
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It is conceivable that apparatus classifiable under tariff 
item 44546-1 could be integrated within a computer system, and as 
such would be within the scope of this Reference. However, there was 
no evidence before the Board that such equipment used in conjunction 
with computers has been imported. An importer of apparatus usually 
classified under tariff item 44546-1 advised the Board that: 


es. we do not think of item 44546-1 as being associated 
with ‘computers and related telecommunications equipment", 
and we include in that premise, peripheral or auxiliary 
equipment. 


With regard to tariff item 46241-1, the microfilm reader- 
printers classifiable under that item do not constitute peripheral or 
other data processing equipment, and are considered to be outside the 
scope of this Reference. In Reference 147, the Tariff Board recommended 
that microfilm readers, reader-printers and parts be classified under 
proposed tariff item 90.09. 


(1) D. Ward McGill, letter of August 21, 1972, on behalf of Stewart- 
Warner Corporation of Canada Ltd. 

(2) The Tariff Board, Photographic Equipment, Reference No. 14/7, 
Ottawa, 1974, p. 314. 


54 


PHOL 


ne 


aay 


Sa’ 


676 ‘916 ‘9T 000 ‘90€ “TZ 
xX xX 
xX xX 
817 °98S *T 000 ‘1796 °€ 
$ $ 
Sjieq pue STI T pou 
quowdtnby ada —u0) TIV 


TL6T ‘SYUOW OMT 
sutinp sj1o0duy 


-Atddns azamod {aeqndwoo 
SorTeue [TeuOoTIeONps ‘1zegnd 
—WOd BUT[TTTqQ 2;Uu0r}DeTAa 
f*n°d°s {[eaquoa 
qndjzno/yndut ¥ ea3e1i0qs 
Teaquss faTnpow uot oun; 
-Taztnu {ytun oT80T fawerj 
a8eiojs utew fa3e103s 9109 
$laTToO1qUOD-Aossao0ad $4TuUN 
DTJeuuQgTAe F°n*dso Jo 
sqied {yooTO ewTq-[ee1 
SyootTq AroweW 


- ppoyedAq 
$szoqTamedéq 103 sjaed 


*TeuTWUIe SUuOTJeOTUNUUOD 
$uUOTIeISHAOM $197TAM 
-odAq aTosuod f£19}3T1M 
-odAQ 3uTQ}TWSUer-UOU 
$paeoqkey AzsquTAd aTosuos 
$za3Tameddéq yndjno/ jndut 
faoTAep paeoqghay 


*szojutad 

1oj3 sqaed fe8ptaqieo 

uTeIq eTQqeaesueYyoiIsqUt 
Zeqrimesed f,Teutwis} suoTtz 
—PpotTunuuos ejep 19q3UuTIAd 


pertequg se 
peziodey szieg pue jJuow 
-dtnby qdq eATIeVUseseiday 


(8) 


coke a | GZ 
- Ae 
v014 4 
- GZ 
aeig CZ 
aed G1 


“L’d°D = T[earA9UIp 
(72>d) o7ey 


OT 


IN 
~ 


S| 


02 


OT 


aealg 


aa1g 


aalg 


aeigq 


aoig 


aaIg 


da 


‘d-o'u ‘joarzsyq sjied 
aqeTdwuod pue souTyoru 

BUTOTOAUT pue 3UTR 
-e[notTeo ‘8urdaayyoog 


9/61 SOE PUNL OF 


7/61 ‘61 4equeAon word 


sioqtTamodAj jo sqieg 


9/61 ‘OE FUNC OF 


7161 “61 TeqUeAON Word 


SloqzTamodAy, 


BuTOSaII0J 9YQ 

jo sqzaed {sayout oaenbs 
b/¢ uey sseT jo eae 
Butjutad ito o3ewr ue YIM 
‘“*deotu ‘sassaid 3utTqutTig 


JIN} eT OUSWON 


a a a ee a a ee ES 


pieog JjJtael oy} OF poriezey ATTeotstoeds swe] Jptael JuedsyTou 


T€ Otel 


(yale 


1-S0917 


F=0071 7 


T=e0c lt? 


we TI 
FFFACL 


23 


6 OT 


BS 


O9TS SIV SEE 000 6728‘ L61 
= 000‘SZT 
= 000‘ ZE0 ST 
$ $ 
sqieg pue SoTQTpow 
quoudtnbg qqq  -woo TIV 


Pe eS eo eee 


TL61 ‘Sy.UOW OM] 
Zutinp sjioduy 


((3U0D) paeog FJTaeL ey. OF pettayod ATTPOTITY 


*JToaquoo sseooid ‘iepeet 
adeq azeded ‘za}10S pieo 
‘yound paeo toyz sqied 
$loJe[ TOO !prze0g 

-Aay SaetyJTAsA pies 
‘jepeei Teotqdo 

‘yoed ystp ‘yound 
Sutonpoideiz fyound 
paeo-oj-odeq fyound 
aspeq ‘sqied 9oTAASS 


Zaynduos !1apiz09e1 
eqep pies ‘suotjeqs 
zojzerzodo fa3e103Ss wnip 


$aTIj yAstp !3aodsuezq 
queundsoOp fsTeuTWiey 


ee 


peitequg se 
peqiodey szieg pue Juew 
-dtnbq dda dATIeqUsseidsay 


27 ce ct 27 
OT 
£9 GZ $71 271 
€1 O€ 02 02 
(e)_2'd'9 Teieue) ‘“N'A'W ‘d'a 


(o°d) 27e84y 


adg SWej] jJytaey ueASTOY 


ST€ OTIeL 


Jo JaqsTUTW ey 2 FO 
uoT}epusMMODeA ey} UO 
[rounog ut AourVAC) 
ayy SueqtT sty UT 
pejyerounus spoos Aue 
jo epeueg o7UT UOTI 
-eqiodut ey} fo e8Ssed 
ay} UT 3eyQ ydeoxg 


BuTOZe103 343 

jo sqzaed SyqztTmereyy 
asn 1OJ} sToo} pue juew 
-dtnba Toarjuo. ‘sue 
-yoerq}ze SsaTiossa00e 
pue ‘‘d-oru ‘soutysen 1-00L77 
*Aanp 50 

soqer jyraeL NAW 
0} peTitque 318 
setaqunos ystqytag +:3230N 


LLV9 


setiojoeF 

uMO ATey. UT sieqsT3e1 

yons jo sinjoejnueul 

ay} UT esn 10jJ Sioqst3e1 

yseo jo sieanqoejynuew Aq 

peqiodwut usym *‘saoqstT3e1 
yseo jo sjied Se Soy lca 


Sioyst3a1 yseo 


T=087 14 
(4) 


a1InjeTOUSUION Welt 


FFTsAeL 


56 


Sal 


0°6£ 


vi 


X X 
08s ‘SOT‘ST 000‘ ZE8 ‘Zz 
$ $ 
sjieg pue set ITpow 
quoudtnby daa w0) TIV. 


TL6T ‘SURUOW OM], 
SutTanp sj10duy{ 


“Arun suotje9D 
—TunNUWOD fSUTT 90TOA 
T1937 [Ol4G09aSWeLs 


*SioqtTamadéjaTeq 

‘sjos ejep ‘sisqutad 
-3T9] S‘swepow fytun 
asuodsei otpne f3tun 
Azjue elep ‘sTeurmizaq 
UOTIEPTTeA UOTIOeSUeIR 
‘STeuTWwAs} UuOTSSTU 
-sueij ejep fsTeutwis} 
SUOT}BOTUNUMODS Tez, 


*zajzutaid ‘ATquesse 
pieoq yrTnoato twaeqshkc 


perzsquy se 
pejiaodsy sqieg pue juow 
—dinby ddq sat eIUssoAdoy 


OT Of 


9014 O€ 


"Noa HN dad @ 


(®) (eo e) a7ey 


“L'd') [eases 


(*}2U0D) pzeog JJTAe]l ey} OF paaAteyoy ATTeOTJLToedS swazI FjTAaey Jueasyoy 


Joerzeu} szied 
ajetTduos pue snjeiedde 
auoydaTe} 9T139eTY 


AN 


LI OT 


joorsy sjied ajetd 
-woos pue snjzeiedde 
ydeiZeTeq 9T1.9eTY 


‘uotTstaoiad stu 3 

iapun poj,uei3 uots 
-STWoi BP Jo osed 9a 

Ul Apdde Joy Gorse) 
-sTuTupy TefoueutTy sul 
yo (g) pue *(c) *(%) 
*(€) *(Z) LI suotjoes 
-qns pue ‘spoo3 3yj 073 
eTqeottdde weqt styq 

ur petstroeds Ajnp 7y3 
Atwer *‘epeue) UT UoTy 
-onpoid woirjy sTqeTtTeae 
Jou aie spoos ay .eYyI 
pue 3SezaquT dTTGnd 9yy 
uT ST 3I 3eYU} SABpTsuUOD 
ay Jeasuayum SACU VdI9U 
-wo) pue opeay ‘Aaqsnpu] 


91INj eT OUSWON 


“T & STGeL 


T-80S77 


1-90S77 


(° quod) 
T=OOLGi7 


we4T 
JjTAeCL 


a 


a 


ttl 


Z 


Ctl 10¢ O00‘ ZLIL‘SS 

OST *T7Z°€ 000 ‘8247 ‘8z 
$ $ 

sqieg pue set Tpow 

quowdtnby dd -wod TLV 


ee 


TL6T ‘SYUOW OML 
SuTinp sji1oduy 


(*yu0p) paeog JsPael ey OF peazeyey ATTEIT FTI 


*zJaynduooseTe} fepeuep ut 
apeu jou snjzeiedde pue 
sjuounaysSUT TeoOTAWIETS 

se patjsrsseqTo spoo3 
toy sqaed ‘sqied szejeu 
pue Japuezxeo f‘eTnpou 
yndut So0Teue £S190}70Tg 


-}Tun [TorjuOD pue sATAP 
YSTp ‘sqrun To1}UOS 

adeq {asexeTdtqz [nu 

‘q'y {saeqaeauos d/V 
‘y/d ‘spizeoq FFNIATO 
‘ktddns zemod ‘1equtad 
auTT fsqied tispeer 
asptaqaeo tspTeupTwie4 
jndjno Zo0Teue ‘sqtun 
ZuTyo TMs fsztun Aijus 
eqep tspTorjuos. uoTSssTuU 
-suei} {sTeuueyo rexetd 
-Tay[nu ssuotqeqs Aetdstp 
$‘zoygnq jurad ‘teTqeo 
yTeuie}xe ‘zossa00ido19IW 


SS  — 


poiequy se 
peqiodey szieg pue quo 
-dtnbq dda aATAeJUssSeidsy 


‘suyo ‘sTeaeT prnbtT 
‘soueqonput ‘AQTpTuny 
‘Xouenberzzy 690105 
‘xnTy ‘stsAToO1}9eTA 
‘soueastp ‘yqdep 
‘Kqtsuep ‘AqrToedes 
‘suostieduoo ‘seiedue 
‘apnqtarte sutTpiocve.1 
zo/pue Sut zeoTput 

zoy se8ne3 10 Si97°9W 
—-:*ZTA S‘epeue) UT opel 
Jou putTy 10 sseTto 

e jo uotstoead jo 
snjzeiedde pue sjuel 
=—Ni7ZSUT [TeOTAIIeTH 


“d°Q°0 
‘joor1su} sjaed aqeTduos 
pue snjeiedde 9T129°0TH 


eyes yeiete) “NAN “de 
Cad) o7ey 


91inj eT OUSUON 


S SWa}] Jytael queAeTey ‘1°€ FTIPL 


L-ets7% 


1-¥eS74 


Wott 
xytseL 


58 


£°8 


C2 Ce, 


OILY 000‘%S 
6c £81 € 000 *ST6 ‘6 
- 000 ‘OST‘ES 
$ $ 
s}1eg pue sof Tpow 
queudtnby dda —m09 TIV 


TL6T “SYWUOW OMT 
Butinp sq1zo0duy 


*SiI0j0W OAIOS 
fustueyoow Aiodsueajaq ode] 


*sTeuTwisq 
aqqeseo Aay SATquesse 
[[Tex.0j0ud fse8ptazqaeo 
edeq swoqsAs o370Se9 
adeq {sqtun edeq-—0j-Aoy 
Sseatip edeq Ssrepioose1 
eqep $3zzo0dsueaqz odeq 
$sqtun odeq oTJoUse} 


OO SS SS ieee 


peioquyq se 
poziodey sqaieg pue juew 
-dtnby gqy eat eQUeseidsy 


(2) 


(*qU0D) pieog FJTre] 34} 0F pettejey ATTeoTsJToeds sweq] JpTaey_ JueAsToY 


jJoerisu szaied ‘fsustu 
-eyoow 4yiodsueiq ode, 


*d-o°u 

jJoorisyu, sqzied ‘untpeu 
SuTpiooez e se adeq 
TqeztjeuZew BuTsn quoew 
dtnba 3utqtissuelzj pue 


BuLpiooer uoTIeIOTp pue 


szaonpoideir ‘srzapi0dsey 


*d°o°u S‘josrey7 
sjied pue snjeiedde 
UOTSTASTI pue OTpeYy 


LLV9O 


jJooray, sjied 
ajzeTduod £3y43TEM 
*sq37eM SounTOA 

‘sqtToa ‘Sout ‘Se1nj 
-eioduaq ‘ustuoryouds 
*4ysnayj ‘ssoe23s 


‘paeds ‘aoeds ‘aainssead 


vel1g CZ verg cP anl 
8 GC £71 OT 

5) 

2014 74 CT 901d 
£/ 

CP i O€ cl CP al 

5 
“Lod %) Pesae0e):- “Nod Nn d2 


(co'd) aqey 


ST°€ STIRL 


o09ej3 Jamod ‘uotjzeisdo 


ain} eT OUsWON 


(q) 


1-6eS77% 


1-8to77 


T-ECS 77 


(°3U0 5) 
T-ces77 


waz] 
JFtTaAeL 


59 


sonueAey TBUOTIeN JO Jueujiedeq fepeueD SOTISTIeIS ‘kaains pieog Jjtae_, +e0anog 


*peqeustsep os suet JsTazeq 


zepun potazed Aeaans 943 ZuTAnp pepiover eizem sjied 10 quowdtnbe qaqq jo s3ziodut oN (4) 
*79/9/0€ 99 7L/L/T ozzy JEFFS UT Sezer JytTae], Tet Uerejerg Tersue) (e) 


“AUT Tet UeprTjyuod jo suoseel 10F pez TWO BIep SeTjJTusTS xX 
27 O€ aT a4 ZutoZe10j ayy TTe jo sjied 
‘-deoru *szojzomoped pue 
slojzaMOTOAD ‘Ssiajeuopeeds 
‘-deoru *squseuNnijsuUtT 
Teotqjdo pue [Test Jeweyjzeu 
‘>tydeaZoqoyd f*d°oru 
‘aTnpouw elowes fsjueuN1zyS ‘euowoueyd [Teanjeu jo 
-uT [Teotjdo se peTsJTssey[y qoedsaaz UT uoTIeAJSUOUSp 
spoo3 103 sjzaed S103 7;U0W io uotje}UeuTisdxe 
kdod paey faetdoo Aetd ‘jueweinseou ‘uot 
erm 600 VT 000‘EL7*47 -stp £3fun e8ewy Teotido -eAiosqo 10j sjquewnzqsut T-00729%7 
on $ $ poe ee 4 a ee ee oe 
vA s3ieq pue sot} pow pers uy se (ep) d 9 Tezsuey “N°A°N “d'd eine TIUSUON “West 
queudtnby dda -—u0) [IV pejiodey sjieg pue jue (73° a) aeY FFTACL 
TL61T ‘suqUuOo,, OAT -dinby qqy¥ 2AT}eJUeseidsy 
Zutanp sji10duy 
(*[TouoD) pxzeog FFTARL 9YI OF porzrezod [Te orspoeds swej] JztTAeL queASTOY FTE STIPL 


60 


Tariff Items Not Specifically Referred to the Tariff Board 


During the course of its study, 74 tariff items other than 
those specifically referred by the Minister came to the attention of 
the Tariff Board. Of these, 48 were found to be relevant and they 
are listed in Table 3.2; the balance are included in the listing of 
non-relevant tariff items in Appendix B. 


Of the 48 relevant tariff items not specifically referred 
to the Board, 21 were not encompassed by the surveys undertaken by 
the Tariff Board. Without exception, these 21 tariff items relate to 
the imports of parts, the majority of which are general in nature, 
used in many products and by many industries. Ball bearings, parts of 
wire, washers and hinges are typical of the commodities classified 
under these items. They were brought to the Board's attention by the 
manufacturers within the industry in their briefs and in their 
responses to the Tariff Board questionnaire. For the Board to 
determine the degree of applicability of these items, it would have 
been necessary to examine the entries from more than 300 commodity 
classes. The 21 items, therefore, have been declared relevant on the 
basis of the information supplied by industry, but have been left 
unsurveyed. 


The 27 relevant surveyed tariff items not specifically 
referred to the Board include 16 items that may be described as 
containing ‘end-use’ provisions.(1) These favour a wide range of 
industries and institutions by providing free or low rates of duties, 
and are used for the imports of both completed units and parts. The 
remaining 11 relevant surveyed tariff items not specifically referred 
to the Board have been used primarily to classify parts of a general 
nature. 


(1) These 16 items are listed in Table 3.3, p. 89, against the sub- 
heading "All Units". 
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Nomenclature 


An examination of the large number of relevant tariff items 
listed in Tables 3.1 and 3.2, and the products and parts classified 
thereunder, raises several points concerning the suitability of the 
nomenclature. 


It is apparent that many types of equipment may enter 
individually under as many as five different tariff items; addition- 
ally, they may enter under one or more of the 16 end-use items. For 
example, a printer may be entered under tariff items 41202-1 (printing 
presses, n.o.p.), 41400-1 (typewriters), 41415-1 (bookkeeping, calcu- 
lating and invoicing machines), 42700-1 (machines, n.o.p.) and 44506-1 
(electric telegraph apparatus); thus, there is wide scope for classi- 
fying products having at least the same functional characteristics. 
This point is brought out more clearly by Table 3.3, where the 
products identified in Chapter II are shown together with the tariff 
items under which they are usually classified. 


Certain tariff items have been used to classify a variety 
of products, with one or two of the products not entirely out of line 
with the nomenclature of the item, but with little or any relation- 
ship to the other products in that tariff item. An example is to be 
found in tariff item 41400-l1 (typewriters), which, according to the 
Board's import analysis, has been used for entry of the following 
products: keyboard devices; input/output typewriters; console printer 
keyboards; non-transmitting typewriters; console typewriters; work 
stations; and communications terminals. 


It has been noted previously that 16 relevant tariff items 
contain end-use provisions. None of these items contains nomenclature 
that refers specifically to computing equipment. They encompass these 
products through the use of such terms as: "machinery and apparatus", 
"instruments", "equipment", "scientific apparatus", and "mechanical 
equipment". Apart from tariff item 69605-1, the Tariff Board survey 
revealed that only a limited range of computing equipment was reported 
as entered under these end-use items, but it is quite conceivable that 
they have been, or could be applied to many types of computing equip- 
ment and parts. These items are listed in Table 3.3 as being relevant 
to all types of computing equipment. 


The current situation is even more complicated with respect 
to materials and parts of and for computing equipment. Some materials 
and parts enter under eo nomine tariff items such as 42729-1 - ball 
and roller bearings, and 43000-1 - nuts and bolts. Of course, imports 
under such items are destined for many kinds of equipment other than 
computing equipment. Most of the relevant tariff items used to clas- 
sify completed units of computing equipment are also used for parts 
because their nomenclature contains a parts provision. In other words 
most of the 63 relevant tariff items are used for entering parts of 
computing equipment. 


In an over-all sense, the nomenclature of the tariff items 
used to classify computing equipment and parts falls far short of 
providing an accurate description for most of the equipment relevant 
to this study. All of these tariff items and their nomenclatures 
were established well before the advent of electronics and computing 
equipment; consequently, there is not a single tariff item that 
pertains only to computing equipment and parts. These factors sub- 
stantiate the criticisms made by the industry that were noted in 
Chapter I to the effect that the present tariff nomenclature is 
inadequate in its treatment of computing equipment and parts. 
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Table 3.3: Tariff Items Under Which Computing Equipment 
is Usually Classified, by Unit of Equipment 


Type of System Unit 


Product or Device Name Usual Tariff Item Classification 
All Units ‘2 41023-1,, 412051, 41210-1, 41215-1, 
41220-1 6) 


aPq05u1y 43155¢1, 
44022-1, 44059-1, 44553-1°°), 
44580-1(>) | 46115-1, 49105-1, 
49210-1, 69605-1, 69610~1 (>). 


Mainframes 
central processing unit 41415-1, 44524-1. 
main memory unit 41415-1, 44524-1. 
add-on main memory module 41415-1, 44524-1. 
console 41415-1, 44524-1, 41400-1. 


Peripherals 


Miscellaneous Units 


control unit 44524-1, 42700-1, 41415-1, 44506-1. 

adapter unit 42700-1, 44524-1, 44506-1. 

power supply unit 44524-1, 42700-1. 

cables, interconnecting 44524-1 

interface unit 44524-1, 41415-1. 

computer clock 36800-1, 414151, 44532-1. 
Storage or Memory Enhancement 

magnetic tape drive 44538-1, 42700-1. 

magnetic disk drive 42700-1 

magnetic drum 42700-1 

auxiliary memory unit 41415-1, 42700-1. 

magnetic strip cell 42700-1 

macro arithmetic processor 41415-1 
Input/Output 

card reader/punch 42700-1, 41415-1, 44524-1. 

paper tape reader/punch 42700-1, 44524-1. 

printer 41202-1, 42700-1, 41415-1, 44506-1 

41400-1. 

computer output microfilmer 46200-1 

telewriter 41400-1 

plotter 44532-1 

optical reader 41415-1, 42700-1, 44524-1. 
Data Communication 

audio response terminal 44506-1 

batch terminal 44524-1 

visual display unit 44524-1, 41400-1. 

display panel 44524-1, 44533-1. 

graphics terminal 44524-1 

portable terminal 44506-1 

printer terminal 41202-1, 42700-1, 41400-1. 

programmable terminal 42700-1, 44506-1. 

punch card terminal 42700-1, 44524-1. 

teller terminal 41415-1, 41202-1. 

point-of-sale terminal 41415-1, 42700-1, 41430-1. 


credit-checking device 44506-1, 42700-1. 
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Table 3.3 (Concl.) 


Type of System Unit 


Product or Device Name Usual Tariff Item Classification 


Peripherals (Cont.) 


Data Communication (Cont.) 


typewriter terminal 41400-1, 42700-1, 44524-1. 
teletypewriter, teleprinter 44506-1, 42700-1. 

mark sense terminal 44524-1, 42700-1. 

data logging devices 44532-1 


data acquisition devices 
incl. scanners, sensing 
units, couplers 44524-1 


Data Entry, Data Preparation 
and Data Handling Devices 
key-to magnetic tape recorder 44538-1, 44524-1, 42700-1. 


key-to disk recorder 44538-1, 42700-1. 
key-to-diskette recorder 44538-1, 42700-1. 
key-to-paper tape recorder 42700-1 
cartridge, cassette or disk 
converter 44538-1 
card punch/verifier 42700-1 
card sorter 42700-1 
card reproducer 42700-1 
card collator 42700-1 
card summary punch 42700-1 
card tabulator 42700-1 
card calculator 42700-1 
card reader/interpreter 42700-1 
optical readers 46200-1, 42700-1. 


data collection devices incl. 
badge, card and slide readers 44524-1 


data tablet 44524-1 
Related Telecommunications Equipment 
modem 44506-1, 44524-1. 
digital data set 44506-1 
acoustic coupler 44506-1, 44524-1. 
polling unit 44524-1, 44508-1, 44506-1. 
communications processor 41415-1, 44524-1, 42700-1, 44508-1. 
multiplexer/concentrator 44524-1 
error detection and correction 
device 44508-1, 44506-1, 44524-1. 
communications line monitor 44508-1, 44506-1. 


data encryption/decoding device 44524-1, 44508-1, 44506-1. 


(a) All units denote those devices that are appropriate to the end-use 
specified in the end-use tariff items. A card collator, for 
example, would be an inappropriate device to be entered under 
tariff item 44059-1, for use on aircraft. 

(b) End-use parts tariff items. 


Source: Tariff Board survey; Industry submissions; Industry responses 
to Tariff Board questionnaire. 
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Imports of Computing Equipment by Tariff Item 


The importance of the 63 relevant tariff items used for 
classifying computing equipment and parts varies considerably. The 
last column of Tables 3.1 and 3.2 provides the degree of applicability 
of each of the 36 relevant tariff items that have been surveyed; the 
15 items with more than 5 per cent of their imports comprising com- 
puting equipment and parts are listed in Table 3.4. It can be seen 
that tariff item 41415-1 has the highest degree of applicability, with 
79.7 per cent of all imports under this item consisting of the products 
under review. The remaining enumerated items are progressively less 
applicable, ranging from 72.1 per cent to 5.4 per cent. The 21 other 
non-specified tariff items have a very low degree of applicability, 
averaging less than 1 per cent. This low figure would probably apply 
equally to the 27 tariff items that were not surveyed. 


Table 3.4: Percentage Relationship of Value of Imports 
Computing Equipment and Parts to All Commodities, 


Two Months, 1971, by Tariff Item 


Computing 
Equipment 
Computing and Parts as 
Tariff Equipment All % of All 
Item and Parts Commodities Commodities 
$ $ Z, 

41415-1 16,976,949 21,306,000 79.7 
44553-1 X X i se 
41202-1 1,586,418 3,564,000 44.5 
46115-1 X X 39.9 
44506-1 1,105 ,880 230357 ,000 39.0 
44538-1 we a GAS IS 9,915,000 Jee 
41220-1 X X 24.4 
42700-1 33,418,160 197,872,000 16.9 
43155-1 X X 15.8 
69605-1 3,005,420 19,961,000 ee ee 
44524-1 3,741,180 28,478,000 Aig eae 
44539-1 4,710 54,000 8.7 
41400-1 X X lak 
44059-1 X X 6.1 
44532-1 OY er lice, a, PL 00U oy 
Others (21) 444,657 104,170,000 0.4 
Total 65,261,368 412,249,000 15.8 


X  Signifies data omitted for reasons of confidentiality. 


Tariff item 44580-1 (integrated circuits) had a high degree of 
applicability (see Table 3.2 and Note 2) but was not in existence 


at the time of this survey. 


Source: Tariff Board survey; Statistics Canada. 
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The above figures substantiate the finding arrived at 
previously that the nomenclature of each of the 63 relevant tariff 
items does not coincide completely and exclusively with the product 
descriptions set forth in Chapter II. It is clear that each item has 
a nomenclature, a description of goods, which permits the entry of 
numerous commodities other than those relevant to this Reference. 
Even tariff item 41415-1, with almost 80 per cent of its imports 
comprising computing equipment and parts, lacks a nomenclature which 
relates it precisely and directly to the relevant products. 


Although imports of computing equipment under a specific 
tariff item may represent only a small proportion of all commodities 
imported under that item, such imports may nevertheless account for a 
substantial proportion of the total imports of computing equipment. 
For example, imports of computing equipment under tariff item 42700-1 
represent less than 17 per cent of all commodities imported under that 
item, but account for over 51 per cent of the value of computing equip- 
ment and parts imported during the period. Chart 3-1 compares the 
value and percentage distribution of the imports of computing equip- 
ment and parts by main tariff items. The chart shows that imports 
under two tariff items, 42700-1 and 41415-1, comprised more than three 
quarters of all imports of computing equipment and parts during the 
survey period. Eight of the 36 tariff items included in Table 3.4 
accounted for 98 per cent of all imports of computing equipment and 
parts, with the remaining 28 items accounting for 2 per cent of the 
total. It is considered that the addition of the value of imports 
from unsurveyed tariff items to the total would leave the distribution 
of Chart 3-1 virtually unchanged. 


Rates of Duty 


Each of the 63 relevant tariff items has four tariffs or 
tariff rates: the British Preferential (B.P.) Tariff for imports 
originating in countries which are present or former members of the 
British Commonwealth of Nations; the Most-Favoured-Nation (M.F.N.) 
Tariff for imports from countries with whom Canada has a trade agree- 
ment; the General Preferential Tariff (G.P.T.) for imports mostly 
from lesser-developed countries which were accorded this special 
status with effect from July 1, 1974; and the General Tariff for 
imports from countries other than those covered by the three other 
tariffs. At the’ time of the Tariff Board survey, the G.P.7T. had not 
been adopted and there were no imports of computing equipment and 
parts under the General Tariff. The following discussion on rates of 
duty, therefore, will be confined primarily to the M.F.N. and B.P. 
Tariffs, and particularly to the former, as most of the imports enter 
under that Tariff. 


The rates of duty of the 63 relevant tariff items under 
which computing equipment and parts are classified vary considerably 
fer both the B.P. and M.F.N. Tariffs. The B.P. rates of duty range 
from free to 20 p.c., and the M.F.N. rates of duty range from free 
to 25 p.c. Chart 3-2 illustrates that there are more tariff items 
at the free rate (32, B.P., 20, M.F.N.), than at any other rate of 
duty. The next most common rate of duty is 15 p.c., with 14 items 
under the B.P. Tariff and 13 items under the M.F.N. Tariff. No 
relevant tariff item carries an M.F.N. rate of duty of either 2% p.c. 


Millions of Dollars 
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Chart 3-1 


VALUE AND PERCENTAL DISTRIBUTION OF IMPORTS 
OF COMUTING EQUIPMENT AND PARTS BY TARIFF ITEM. 
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or 5 pec. The majority of relevant tariff items are clustered around 
three rate levels: the free rate, with a combination of 52 B.P. and 
MOP. tarires: and tne Lo p.c. — 173 pec. rates, with a combination 
of 41 tariffs. This does not imply that the bulk of relevant 
commodities is imported at these tariff rate levels, but simply that 
93 of the 126 possible tariff rates (two tariff rates each for 63 
relevant tariff items) have nominal rates of duty at those levels. 


The Value of Imports by Rates of Duty 


The value of imports for the period of the Tariff Board 
survey amounted to $65,261,368. The amount that entered under the 
B.P. Tariff was $2,942,272 or 4.5 per cent, and the amount that 
entered under the M.F.N. Tariff was $62,319,096 or 95.5 per cent. 
These figures demonstrate that the preponderance of computing equip- 
ment and parts imports originates in countries accorded M.F.N. Tariff 
status. The characteristics of the imports are discussed more fully 
in the context of international trade in Chapter VII. 


An analysis of the value of imports of computing equipment 
and parts indicates that $31,391,657 or 48.1 per cent entered at a 
15 p.c. rate of duty, and constituted the largest value of imports. 
The second largest value of imports, $17,943,626 or 27.5 per cent, 
entered at a 10 p.c. rate of duty. Thus, almost three quarters of 
all imports entered at a rate of either 10 or 15 p.c. The third 
largest value, $5,221,187 or 8 per cent, entered free of duty. In 
certain instances, these values of imports are in contrast to the 
clustering of the nominal rates of duty, where it was shown that the 
largest proportion of applicable tariffs were free of duty. The value 
of imports by rates of duty is illustrated in Chart 3-3, and the 
details by tariff item are presented in Table 3.5. 


The average rate of duty payable on all imports of computing 
equipment and parts for the survey period was 11.9 per cent; on 
imports of $65.3 million the duty payable amounted to $7.7 million. 
The average weighted rates of duty payable were 2.3 p.c. under the 
Bets Tariff, and 12.3 p.c,.. under the MEN. Taritt... ne amount, oF 
duty actually collected, however, is considerably less than $7.7 
million because of remission of duties on imports under tariff item 
42700-1. Duties on imports are remitted under this item when the 
goods in question "are not available from production in Canada." (1) 
The value of imports of computing equipment and parts on which duties 
were remitted amounted to $14.3 million during the survey period, and 
the amount of duty remitted was nearly $2.0 million. Authorization 
for duty remission for this equipment is most often obtained prior to 
importation; consequently, the remission of duties is largely effected 
by the non-payment of duties payable. The remission of duties reduced 
the amount of duty paid to $5.8 million, or a weighted average rate of 
8.9 pec. After allowance is made for duties remitted, the weighted 
average rates of duty paid were 1.1 p.c. under the B.P. Tariff, and 
9.2 p.c. under the M.F.N. Tariff. These adjustments for the remission 
of duties are shown at the end of Table 3.5. The adjustments, however, 
do not take into account those duties remitted after importation. 

The Board believes that these were not significant, but they would, 
of course, further reduce by a slight margin the weighted average 
rate of duty of 8.9 p.c., if they were to be applied. 


(1) A more detailed discussion of tariff item 42700-1 is to be found 
on p. 103. 


NUMBER OF TARIFF ITEMS 
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Chart 3-2 


DISTRIBUTION OF RELEVANT TARIFF ITEMS BY NOMINAL DUTY RATES 


B.P. Tariff Ltems 
M.F.N. Tariff Items 


y 2 2 
Zao Yo Ye : 
23 3 17 25 


DUTY RATES (Per Cent) 


Notes: (a) Includes GATT duty rates. 


(b) Excludes temporary duty rates. 


Source: Tables 3.1 and 3.2. 
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Chart 3-3 


VALUE AND PERCENTAGE DISTRIBUTION OF IMPORTS OF 
COMPUTING EQUIPMENT AND PARTS BY RATE OF DUTY, 
BEFORE REMISSIONS 
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Table 3.5: Value of Imports of Computing Equipment and Parts, 
Iwo Months, 1971, by Tariff Item, by Rate of Duty 


Payable on All Imports of Computing Equipment and 


Parts, Before and After Remissions of Duties 


Tavirt Value of Average 
Item Rates of Duty Imports Duty Paid Ad Valorem 
io lke MeiHieiNis Bieta M.F.N. Babes M.F.N. Rate 
Dee DeC. $ $ $ $ DeCe 
34000-1 Free X 
41203-1 Free Free ~ 7,738 - mm 
41201-1 Free Free = 4,220 = - 
41202-1 Free X = 
41205-1 Free Free 420 - 
41210-1 Free - - 
41215-1 Free Free = X ~- - 
41220-1 Free Free X - = ie 
41305-1 Free Free = 726 cn? - 
41405-1 Free = ~ 
41415-1 Free 609,530 = 
43155-1 Free Free = X - a 
44022-1 Free Free = 192,916 — ms 
44051-1 Free Free = x - = 
44059-1 Free Free = X - ” 
44506-1 Free - - 
44532-1 Free - - 
44539-1 Free Free = 4,710 “ - 
44553-1 Free Free X X - = 
46115-1 Free Free = x - = 
49105-1 Free Free = 23,982 - “ 
69605-1 Free Free X 3,000,328 - - 
69610-1 Free Free . = X - - 
Sub-total 708,434 a5512,753 ad - = 
42700-1 23 2,124,094 52,195 
46200-1 24 X X 
Sub-total 2,124,094 52,195 “ 
49210-1 5 - - ~ 
41405-1 73 X yi 
44532-1 73 307,715 21,763 = 
Sub-total 307,715 21,763 
34000-1 10 X X 
41202-1 10 1,524,398 152,379 
41210-1 10 21,370 2,136 
41415-1 10 16,367,419 1,550, 886 
44508-1 10 = 
44538-1 10 Xx X 


44603-1 10 ae = 
Sub-total K*.17,913,187 X 1,705,401 9.52 
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Table 3.5 (Concl.) 


Tariff Value of Average 
Item Rates of Duty Imports Duty Paid Ad Valorem 
B.P. M.F.N. B.P. M.F.N. Bele M.F.N. Rate 
ier PeCe $ $ $ $ Pec. 
44538-1 12% 3,157,038 387,435 
35400-1 15 = = 
36800-1 15 - a 
39000-1 15 15 78 BZ 
42700-1 LS 31,294,066 4,690,812 
44524-1 15 74,427 11,210 
46200-1 15 8,967 1,193 
49210-1 15 13,930 2,089 
50600-1 ips, 15 - X - X 
51902-1 15 - = 
Sub-total 74,427 31,317,041 11,210 4,694,106 14.99 
35400-1 17% X ss 
44506-1 173 1,105,880 193, 636 
44508-1 WE x x 
44524=1 173 3,666,753 612,469 
44603-1 173 14,746 2-577 
51902-1 Vs X X 
Sub-total 4,863,119 821,937 - 
41400-1 20 X X 
368001- OME X X 2 
Total Imports 2,942,272 62,319,096 66,555 7,674,345 
Average Ad Valorem Rate 2e20epeca 2.31 p.c~e 11.66 
Duties Remitted 34,354 1,941,489 
Duties Actually Paid 32,201 5,732,856 
Average Ad Valorem Rate 1.09 p.c. 9.20 p.c. 8.83 


X  Signifies data omitted for reasons of confidentiality. 


For various reasons, including duty remission by Order in Council, and 
changes in duty rates, the actual amount of duty paid in certain instances 
was less than would have resulted if the nominal rate of duty had been 
applied. . 


Source: Tariff Board survey. 
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The Board also calculated the weighted average rate of duty 
paid by broad categories of equipment. These calculations are shown 
in Table 3.6, both before and after remission of duties under tariff 
item 42700-1. The weighted average rates of duty under the combined 
B.P. and M.F.N. Tariffs, before the remission of duties, were 8.6 p.c. 
for mainframes; 11.5 p.c. for peripherals; 15.1 p.c. for related 
telecommunications equipment; and 13.9 p.c. for parts. It is clear 
that the level of protection is on average highest for related tele- 
communications equipment and lowest for mainframes. This divergence 
in average rates of duty becomes even greater after the remission of 
duties has been applied. The averages then become: mainframes, 8.4 
pec.; peripherals, 6.6 p.c.; related telecommunications equipment, 
15.1 p.c.$; and parts, 11.5 p.c. Remissions of duties substantially 
lowered the weighted average rates of duty paid on peripherals and on 
parts. This reflects, to a large extent, the types of equipment 
usually classified under tariff item 42700-1, i.e., peripherals and 
parts. No imports of related telecommunications equipment were 
reported under 42700-1; thus, duty remission was not applicable, and 
the average rate of duty paid remained at 15.1 p.c. 


Of the $12.2 million of mainframes imported during the survey 
period, $11.9 million or 97 per cent entered under the M.F.N. Tariff; 
the bulk of these M.F.N. imports, $9.9 million or 83 per cent entered 
at a 10 p.c. rate of duty, with most of the remainder entering free of 
duty. All imports of mainframes subject to the B.P. Tariff entered 
free of duty. The remission of duty on imports of mainframes under 
tariff item 42700-1 amounted to $32,326 on a value of $215,508, which 
had only a marginal effect on the average rate of duty. 


Peripheral equipment of $28.5 million, accounted for 44 per 
cent of all imports and was the largest of all product groups. Imports 
under the M.F.N. Tariff were $26.5 million or 93 per cent. The range 
of rates applicable to M.F.N. imports were from free to 20 p.c., with 
the largest value, $12.1 million or 45 per cent, entering at a rate of 
duteveot 15 pee. The bulk of imports under the B.P. Tariff, 79 per cent, 
entered at a 24 p.c. rate of duty. Much of the remaining B.P. imports 
of peripherals entered free of duty. The remission of duty on imports 
of peripherals under tariff item 42700-1 amounted to $1,388,297 on a 
value of $10,112,934. This had a significant effect on the average 
rates of duties actually paid: from 2.45 p.c. to 1.15 p.c., B.P. 
Tari¢eand from 12.15 p.c. to7.00 p.c., M.F.N. Tariff. Over-all, 
the reduction in the rate of duty paid on peripherals resulting from 
remissions amounted to nearly 5 percentage points. 


All related telecommunications equipment imports entered 
under the M.F.N. Tariff at three rates of duty: free, 10 and D7 SO. Cs 
By far the largest proportion of this equipment entered at a rate of 
duty of 174%. p.c. 
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Table 3.6: Value of Imports of Computing Equipment and Parts, 
Two Months, 1971, by Tariff Item, by Product Group, 
by Rate of Duty Payable and Average Rate of Duty 


Paid on All Imports of Computing Equipment and 
Parts, Before and After Remissions of Duties 


Larite Value of Average 
Item Rates of Duty Imports Duty Paid Ad Valorem 
Bake M.F.N. Be Es MOPEN. Bale M.F.N. Rate 
Dace pec. $ $ $ $ pres 
Mainframes 
41202-1 10 X X 
41415-1 Free 10 X 958725311. bo 987,194 
42700-1 5 414,770 02,225 
44022-1 Free 192,816 = 
44524-1 174 X xX 
69605-1 Free 15329; 350 - 
Total Mainframes X 941159025203 ~7)1, 0565848 
Average Ad Valorem rate 8.86. pic. 8.64 
Duties Remitted a 32,326 
Duties Actually Paid = 1,024,522 
Average Ad Valorem rate = S.6) pec. 8.38 
Peripherals 
41023-1 Free Sg ake: - 
41202-1 Free 10 X 1,290,139 - 128,990 
41210-1 10 21 320 2g Lob 
41215=-1 Free X = 
41220-1 Free X - 
41305-1 Free TaiZo - 
41400-1 20 X X 
41415-1 Free 10 X 472037, 651 - 337,954 
42700-1 25 15 1,560,864 12,089,858 39,016 1,809,716 
43155-1 Free 175336 - 
44051-1 Free x - 
44059-1 Free X - 
44506-1 eR: 1,008,171 176,548 
44508-1 173 X X 
44524-1 i 173 M2109, 224 X 344,467 
44532-1 7s 262,097 21,189 
44538-1 10 12% X 2,8735614 X 352,030 
46115-1 Free X - 
46200-1 24 15 X 8,845 X Lee 
49105-1 Free X - 
49210-1 15 13,930 2,089 
51902-1 174 X X 
69605-1 Free Free X 1,208,086 = = 
Total Peripherals 1,973,117 26,484,865 48,407 3,217,448 11.48 
Average Ad Valorem rate 2.4) DeCet eels HeOwD.Ge 
Duties Remitted 25,1200) Lad02,009 
Duties Actually Paid 22,679 1,854,879 
Average Ad Valorem rate LoL pis Ge 7.00 pec. 6.60 
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Table 3.6 (Concl.) 


Tariff Value of Average 
Item Rates of Duty Imports Duty Paid Ad Valorem 
Bers M.F.N. Bele M.F.N. Deke M.F.N. Rate 
p-c. PeCe $ $ $ $ P.€. 
Related Telecommunications Equipment 
41415-1 10 X X 
44506-1 17% 37,840 6,617 
44508-1 17% xX 4 
44524-1 174 X Xx 
69605-1 Free ied) ¢ = 
Total Related Telecommunications 
Equipment 889,144 134,512 
Average Ad Valorem rate 15.13, pels 
Duties Remitted - 
Duties Actually Paid 134512 
Average Ad Valorem rate Los ho olinies 
Parts and Components 
34000-1 Free 10 X X ie x 
35400-1 17% X Xx 
36800-1 25 X X 
39000-1 15 78 12 
41201-1 Free nara abe 2 
41202-1 Free 10 X 186, 783 be 18,643 
41205-1 Free 420 = 
41405-1 74 X X 
41415-1 Free 10 x 2e259 5) 52 ra Lenore 
42700-1 23 15 563,230 18,789,438 13,179 2,818,881 
44506-1 17% 59,869 10,471 
44524-1 i bi 173 24,457 868,656 3,716 Lol o27 
44532-1 74 25,118 574 
44538-1 10 124 X 283,424 X 35,405 
44539-1 Free 4,710 - 
44553-1 Free Free X x - - 
44603-1 174 14,746 270 
46200-1 15 X xX 
49105-1 Free X - 
50600-1 15 X Xx 
69605-1 Free Free Xx 3515095 - _ 
69610-1 Free 364 - 
Total Parts and 
Components 639,912 23,042,874 18,148 3,265,547 
Average Ad Valorem rate 2.840pse. Gi6.47 pees 13.62 
Duties Remitted 8,626 — 546,594 
Duties Actually Paid Op oL2 2,718,943 
Average Ad Valorem rate 1249 pec. 21.80 p.co 21.52 
Total All Imports 2,942,272 62,319,096 66,555 7,674,345 
Average Ad Valorem 
rate INGPAS PeCe U2 oO. PeCe 11.86 
Duties Remitted 34,354 1,941,489 
Duties Actually Paid 3220 5,732,856 
Average Ad Valorem 
rate 1.09 PeCe 9.20 PeCe 8.83 


xX Signifies data omitted for reasons of confidentiality. 


Source: Tariff Board survey. 
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Parts and components, at a value of $23.7 million, consti- 
tuted the second largest category of computing equipment imports. 
Ninety-seven per cent, or $23 million, entered under the M.F.N. Tariff. 
Rates applicable to M.F.N. imports of parts ranged from free to 25 p.c. 
The majority of parts imports entered under four M.F.N. rates: $18.8 
million, or 79 per cent, entered at 15 p.c.3; $2.4 million, or 10 per 
eent, at 10 p.c.: $0.9 million, or 4 per cent, at 174 .p.c.s,and $0.5 
million, or 2 per cent, free of duty. Imports of parts under the B.P. 
Tariff were mostly at a 23 p.c. rate of duty, with 88 per cent of the 
total value. Duty remissions on imports of parts under tariff item 
42700-1 amounted to $555,220 on a value of $3,988,977. The effect of 
these on the average rates of duties actually paid was again signifi- 
cant, although less so than on peripherals: 2.8 p.c. to 1.5 pec. under 
the B.P. Tariff, and’ from 14.2 p.c.e to 11.8 p.c. under the’ M.Fen; 
Tariff. The over-all reduction in the rate of duty on parts due to 
remissions was 2.3 p.c. 


The importers of parts used in the manufacture or assembly 
of computing equipment for export actually pay much less than the 11.5 
p.c. paid under both the M.F.N. and B.P. Tariffs after remissions. In 
fact, most of the duty paid is returned to these companies pursuant to 
the drawback provisions of the Customs Act which authorizes the draw- 
back of duties paid on parts, components and subassemblies which are 
incorporated into finished products which are subsequently exported. 
Responses to Tariff Board questionnaires by the computer hardware 
industry revealed that some 96 per cent of the imported parts are 
re-exported in the form of finished units of equipment. By applying 
this percentage to the duties paid on parts, after remission of $2.7 
million, the drawback of duties would amount to $2.6 million. The 
residual cost of duties to importers on imports of $23.7 million 
resulted in an average rate of duty paid on parts of 0.5 per cent. 


As a result of the drawback of duties, the producer of com- 
puting equipment for the export market obtains his imported production 
parts free of duty, while the producer of computing equipment for the 
domestic market is subject to a duty on imported parts averaging 115 
p.ec., and as high as 25 p.c. Moreover, the tariff provides no protec- 
tion to Canadian parts producers with respect to imported parts 
eventually re-exported; they receive protection only with respect to 
production parts incorporated into units of equipment produced in 
Canada for the domestic market. As will be explained in the next 
chapter, this involves only a small volume of the production of com- 
puting equipment, and hence, an equally small volume of production 
parts. 


The Machinery Program 


The Machinery Program on Remission of Duties Under Tariff 
Item 42700-1 was established on January 1, 1968 in order to increase 
efficiency throughout Canadian industry by enabling machinery users to 
acquire advanced equipment at the lowest possible cost, while at the 
same time affording Canadian machinery producers tariff protection on 
their manufactured machines. The value of imports of computing 
equipment that has been granted remission of duties has increased 
steadily and substantially since the Program's inception in 1968. 
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The protection afforded machinery producers in Canada was 
realized by the replacement of 18 previous machinery tariff items with 
B.P. rates of duty ranging from Free to 10 p.c., and with M.F.N. rates 
of duty ranging from 73 p.c. to 22% p.c., by a single tariff item, 
42700-1, with a B.P. rate of 23 p.c., and an M.F.N. rate of 15 p.c. 
The 18 deleted tariff items covered a broad range of machines, includ- 
ing general purpose machinery, construction and materials handling 
equipment, various types of special industry machinery, pulp and aper 
and plastics industry machinery, and service industry a eee 
These goods could now be expected to fall under tariff item 42700-1, 
which provided for the entry of "machines, not otherwise provided for, 
and accessories, attachments, control equipment and tools for use 
therewith, and parts of the foregoing." The complete wording of this 
item is repeated here for the benefit of the reader. 


Dees MoFeNe Gen. 
Tariff Item 42700-1 


Machines, n.o.p., and accessories, 
attachments, control equipment 
and tools for use therewith; 
Pavceliot the forevoing se. ss. 2e peor 15 pres 35 ple, 


G.P.T. rate from 1/7/74 to 10/6/84 24 p.c. 


Except that in the case of the 
importation into Canada of any 
goods enumerated in this item, 
the Governor in Council on the 
recommendation of the Minister 
of Industry, Trade and Commerce 
may, whenever he considers that 
it is in the public interest and 
that the goods are not available 
from production in Canada, remit 
the duty specified in this item 
applicable to the goods, and 
subsections 17(2)>5 (3)4 G), ©) 
and (8) of the Financial Admin- 
istration Act apply in the case 
of a remission granted under 
this provision. 


Remission on machinery imported under 42700-1 may be refused 
if at least one Canadian manufacturer has proven capability to manu- 
facture machinery which, in so far as its range of physical qualities, 
operational characteristics and efficiency are concerned, is reason- 
ably equivalent to the machinery for which remission is sought. It is 
deemed that proven capability exists when the full range of technical 
and physical capabilities necessary for production of the machinery 
exists within the operational framework of at least one manufacturer 
and where such facilities have in fact been used to demonstrate compe- 
tence reasonably equivalent to that required to produce the machinery 
for which remission is sought. 


(1) A complete list of the 18 deleted tariff items can be found in 
Appendix B, p. 355. 
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Application for remission may be made by the user, or an 
importer other than the user, before importation or normally not later 
than 90 days after the date of customs clearance. If an importer 
other than the user makes an application, satisfactory assurances must 
be included that the remission of duties will be reflected in prices 
to users. The first step upon receipt of the application is the deter- 
mination by the Department of National Revenue if the goods in question 
are classified under 42700-1. If they are, the application is then 
referred to the Machinery and Equipment Advisory Board in order that 
advice may be given to the Minister of Industry, Trade and Commerce 
regarding the eligibility of the machinery for remission of duty in 
accordance with the provisions of tariff item 42700-1. Upon recom- 
mendation of the Minister the Governor in Council may grant remission. 
A rejection of an application for remission can be appealed to the 
Machinery and Equipment Review Board. 


It is evident from the foregoing that, in order for computing 
equipment and parts to be eligible for remission of duties, they must 
be classified or classifiable under tariff item 42700-1. Computing 
equipment could be classified under 42700-1 if it is not provided for 
under another tariff item and if it qualifies as a "machine". 


Department of National Revenue defines a machine in Memoran- 
dum D46-20, page 8 (May 1, 1972), as follows: 


a machine is comprised of a more or less complex combination 
of moving and stationary parts and does work through the 
production, modification or transmission of force and motion. 


The Board could not ascertain the extent to which this defin- 
ition has had applicability in the classification of computing equipment 
to 42700-1, but the evidence that a large volume and variety of comput- 
ing equipment has entered under this tariff item implies that its 
nomenclature has been deemed suitable, or at least sufficiently suitable 
for this purpose, given the void in the tariff for computing equipment 
per se. Of direct relevance in this regard is the conditional clause 
"not otherwise provided for'' included in the nomenclature of tariff 
item 42700-1. Any specifically named machinery tariff items, therefore, 
would take precedence over tariff item 42700-1 and, in fact, tariff item 
41415-1 (bookkeeping, calculating and invoicing machines and complete 
parts thereof, n.o.p.) is one example. Computer mainframes are usually 
classified under tariff item 41415-1, and it is conceivable that these 
have been regarded as "calculating machines" in contrast to other units 
of computing equipment. It may well be that tariff item 42700-1 has 
been used to accommodate all of those units of equipment having 
"mechanical" features, and many of their parts, which could not readily 
be fitted elsewhere in the tariff. 


The accessories, attachments, control equipment and tools, 
for use with the machine on which remission of duties has been granted 
will, when imported as integral parts of that machine, also be granted 
remission. When they are not imported as integral parts of a machine 
they may be considered for remission separately from the machine with 
which they are used provided that such accessories, attachments, 
control equipment or tools are classifiable under 42700-1; when they 
are shipped separately and are not classifiable under 42700-1, remis- 
sion of duties is precluded. Accordingly, when computing equipment 
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comprises in whole or in part the control equipment for the machines 
entering under this item, then it could be classified under 42700-1. 


Parts to be incorporated in machinery being manufactured in 
Canada, i.e., production parts, may be granted remission of duty 
provided they are classifiable under 42700-1, and provided they meet 
the "public interest" and "availability" criteria. Replacement parts 
will normally be granted remission along with the related machines or 
equipment. However, not all parts of the machines and accessories, 
e.g-, attachments, control equipment and tools for use with such 
machines, are classified under 42700-1. Customs Memorandum D46-20, 
page 10 (May 1, 1972), specified that: 


Parts which are provided for by name elsewhere in the Customs 
Tariff are not to be classified under the provision for 
"parts" for "machines, n.o.p." However, parts which are 
provided for by name elsewhere in the Customs Tariff may be 
classified under the provision for "parts" for the accessor- 
ies, attachments, control equipment and tool, if the naming 
item is qualified by "n.o.p.". 


This definition would appear, however, to permit most subassemblies, 
components and parts, imported for the repair or replacement of com- 
puting equipment classified under 42700-1, also to be classified under 
this item, because few of the subassemblies, components and parts are 
specifically provided for elsewhere. Imports of subassemblies, 
components and parts entering under tariff item 42700-—1 amounted to 
$19.4 million, 58 per cent of all imports of computing equipment and 
parts under this item. The Board believes that the largest proportion 
of these imports represent production parts of a kind not available in 
Canada. 


Imports, other than under tariff item 42700-1, account for 
a large proportion of total imports of computing equipment and parts - 
48 per cent for the time period covered by the Board's import analysis. 
Such imports are, as a result, not eligible for remission of duties 
under 42700-1. Some of these imports enter free of duty under end- 
use tariff items. It would appear, however, that most of the imports 
of computing equipment and parts classified outside 42700-1 are duti- 
able, and of the duty-free tariff items only 69605-1 accounts for a 
significant proportion of total imports. 


From the Machinery Program's inception in 1968, to 1973, 
the average growth rate for imports granted duty remission, compounded 
annually, was 43 per cent. In contrast, the average growth rate for 
all computing equipment imports over the same period was 22 per cent. 
More recently, from 1970 to 1973, the growth rates were 24 and 15 per 
cent, respectively. 
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Table 3.7: The Value of Imports of Computing Equipment and 
Parts for Which Duty was Remitted, and the 
Estimated Values of Duties and Sales Taxes 


Remitted, by Year, 1968-73 


Value of Estimated Estimated 
Eligible Duty (= Sales ey 
Imports Remission Remission 
$'000 $*000 $"000 
1968 15,304 Zeal - 
1969 T4161 2,059 mW: ) 
1970 48,293 7,002 840 °° 
1971 54,430 7,892 947 
1972 69,902 10,136 ARAYA) 
1973 91,253 13202 1,588 


(a) Estimated duty remission calculated at 14.5% on the basis of the 
mix of imports under B.P. and M.F.N. Tariffs in the Tariff Board 
Survey. 

(b) Estimated sales tax remission calculated on the difference in 
values for duty and sales taxes before and after duty remission. 

(c) Sales tax remission on the difference was not authorized by Order 
in Council before July 8, 1970. The figure show applies to the 
whole of 1970. 


Source: Department of Industry, Trade and Commerce, Machinery Program, 
Analysis of Imports, Annual Reports; Tariff Board Estimates. 


It may be inferred from these figures that the relevant imports 
classified under 42700-1 have experienced a higher rate of growth than 
have computing equipment imports generally. This may be due to a 
number of factors including the relatively higher growth in the demand 
for peripheral equipment than for mainframes, the growth in the demand 
for new types of equipment and parts for which there may be no other 
provision in the tariff, and the possibility that importers may have 
been using tariff item 42700-1 in the belief that equipment classified 
thereto would be eligible for duty remission under the Machinery 
Program. 


Value for Duty 


The amount of duty payable on dutiable imports is determined 
by applying the rate of duty to the value of the commodity. In 
previous sections the rates of duty applicable to relevant tariff 
items have been discussed; this section considers the main aspects 
relating to valuation for duty for computing equipment. 


Valuation for duty is determined by sections 36 to 44 of the 
Customs Act. The basic principle on which Canadian customs valuation 
is based is that of "fair market value" (FMV) of sales of "like" goods 
in the country of export. Section 36 defines the rules to be applied 
to "like" goods, including the level of trade at which sales are made, 
the quantities involved, the timing of sales, and the applicability of 
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trade marks, in order to arrive at the FMV. Section 37 specified how 
the value for duty shall be calculated where "like" goods were not 
sold for home consumption in the circumstances described in section 36, 
but where "similar" goods were so sold. Under section 37 "similar" 
goods are to be valued at the cost of production (material, labour and 
factory overhead), plus the same percentage of the cost of production 
as the gross profit realized on "similar" goods. Section 39 provides 
that the value for duty shall be determined by ministerial prescrip- 
tion. It applies where, in the opinion of the Minister, the applica- 
tion of sections 36 and 37 is impracticable, where further manufacture 
is intended, where the goods are used or obsolete, or where "like" 
goods are leased but not sold in the country of export. 


Computing equipment is subject to the same provisions of the 
Act concerning valuation as is any other commodity. There are, how- 
ever, a number of characteristics relating to the equipment itself 
and to the computer hardware industry that makes the task of valuation 
of computing equipment an involved and complex undertaking. 


The practice in the industry has been to rent rather than 
sell equipment to the end-user. In the past the Department of National 
Revenue has applied the ministerial prescription under section 39 to 
situations where leasing or renting accounted for 90 per cent of total 
goods shipped by a company in the market of the exporting country. 
However, in recent years the method of acquisition of computers has 
changed. In the United States some 36 per cent of users have purchased 
their general-purpose computers, 43 per cent have rented them from 
manufacturers, and 21 per cent have leased them from third-party 
leasing companies. (1) In other words U.S. manufacturers now sell more 
than half of their general purpose computers. 


Another practice in the industry has been for the manufac- 
turer to supply computer goods directly to end-users. This implies 
the absence of a level of trade at the distributor or dealer level, 
with the consequent resort to ministerial prescription to arrive at 
FMVs. More recently, however, the growth in the number of companies 
in the industry, together with the larger variety of products, has 
meant that there now exist several levels of trade. Sales are made 
to OEMs (original equipment manufacturers), distributors, dealers and 
end-users; moreover, quantity discounts may be given to very large 
customers. 


In the computer industry characterized as it is by rapid 
change, the problem of valuation administration is indeed difficult. 
Prices at the retail level, where much of the trade takes place, can 
fluctuate as a result of competitive and inflationary pressures. 
Price lists are adhered to by some companies but not by others. 
Manufacturing costs incurred for a particular product can also fluctu- 
ate over time, with deflationary pressures brought about by advances 
in technology and inflationary pressures caused by wage, overhead and 
material price increases. In these circumstances it fo. dicei cult to 
ensure that the customs valuation of particular products accurately 
reflects current fair market values. 


(1) EDP Industry Report, Vol. 9, No. 13, International Data 
Corporation, Newtonville, Massachusetts, April 19, 1974, p. 6. 
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Where the valuation of computer systems is concerned, it 
has been the practice of industry to price its products at a level 
that is sufficient to offset the costs incurred in the development 
and supply of operating systems software. Although the software thus 
included in the price is not generally speaking considered by customs 
officials to be part of the value of the equipment at present, in 
practice this holds true only if the supplier has received a valuation 
guideline or "ruling" from Customs to the effect that manufacturing 
cost-plus is the applicable formula. Only a manufacturing cost-plus 
ruling disregards the value of software provided within the price to 
the user. 


The foregoing comments serve to illustrate some of the com- 
plexities involved in arriving at precise and equitable values for 
duty for computing equipment. It is apparent that there are no 
industry-wide or product=-wide values for duty; the value of each 
importation is determined by the applicable circumstances in the 
country of origin. In practice the type of ruling, whether section 
36, 37 or 39 of the Customs Act is applied, plays a large role in the 
determination of value for duty. The result is that two companies, 
each importing products that are essentially comparable, could have 
widely differing values for duty assessed against them. One company 
may only lease its products in the country of origin, while the other 
company may only sell its products there at the retail level. In the 
first instance, a ruling under section 39 will result in the applica- 
tion of a manufacturing cost-plus formula, while in the second 
instance, a ruling under section 36 will result in the application of 
a country-of-origin list price formula. 


During the course of its study, the Board found that a 
variety of rulings applied to the companies in the industry, or to 
their products. For those companies or products subject to section 36 
of the Customs Act, the permitted FMVs ranged from country-of-origin 
retail list price less 7 per cent to less 50 per cent. For those 
subject to section 37 or 39 of the :Customs Act, the permitted FMVs 
ranged from manufacturing cost plus 50 per cent to cost plus 60 per 
cent. These variations in valuation for duty result in differences in 
the incidence of the nominal tariff among Canadian importers of com- 
puting equipment, thus providing some suppliers with a competitive 
edge over others. 


It should be noted that the Department of National Revenue, 
Customs and Excise is currently carrying out a review of its procedures 
for determining the value for duty of computing equipment. In fact the 
whole Customs Act, including the valuation sections 36 to 44, is 
presently under study by the Department of National Revenue and 
interested groups. 


Federal Sales Tax 


The application of the federal sales tax to data processing 
products and parts was an issue that arose at the public sittings. 
Unless sales are made under prescribed conditions which defer the tax 
or exempt the goods from tax, this tax is payable, in the case of 
domestically produced goods, on the manufacturer's selling price and, 
in the case of imported goods, on the duty-paid value. When goods are 
leased or rented rather than sold, methods are prescribed by which the 
value for sales tax can be established. 
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When parts are imported into Canada by a licensed manufac- 
turer, no tax is payable as the parts will be incorporated into a 
finished taxable product. If products or parts are imported by a 
licensed wholesaler, the tax is not paid, until he in turn sells the 
goods, but is still based on the duty-paid value. Sales of parts by a 
licensed wholesaler to a licensed manufacturer for incorporation into 
a finished taxable product would, of course, be exempt from tax for 


the same reason that the manufacturer pays no tax on directly imported 
parts. 


In the case of finished computer products, the Canadian manu- 
facturer usually sells directly to users; the sales tax is based on the 
price at this level, which must include provisions for costs of adver- 
tising, installation, servicing, warranty, etc. The duty-paid value of 
imported goods, which remains the basis for tax on such goods, while 
including the Customs Duty, would not as a rule include provisions for 
these other costs which are met by the importer, usually a wholesaler 
or distributor. 


As will be reported in Chapter IX, the simple average value 
for duty of several systems, expressed as a percentage of their user 
prices in the United States, is 46 per cent. Thus, users of imported 
systems are paying sales tax on approximately one-half the user price 
in the United States (after duty has been added to the value for duty), 
while users of domestic equipment pay the tax on the basis of the full 
Canadian price to users. These differences bear out the observations 
of the Royal Commission on Taxation with respect to the difficulties 
in ensuring the neutrality of a sales tax. As the Commission states on 
pages 6 and 7 of Volume 5 of its report: "A sales tax imposed at any 
level prior to the retail level inevitably lacks neutrality" and "At 
whatever point the tax is imposed, the value added between the point of 
imposition of the tax and the point of final sale must be proportion- 
ately the same for imported goods as for domestically processed goods 
if the neutrality test is to be met." The Board was advised, during 
the public sittings and on visits to companies, that the present situa- 
tion favours imported goods. 


As already indicated, sales of goods under certain circum- 
stances are exempt from sales tax. Goods for use in the manufacture 
or production of goods are exempt, as are goods sold to bona fide 
public hospitals. Exemption is also extended to goods, whether 
domestically produced or imported, enumerated in certain Customs Tariff 
items, or for use exclusively in the manufacture of goods enumerated in 
certain tariff items. Both types of exemptions apply to tariff items 
69605-1 and 69610-1, but to no other tariff items appearing in Tables 
Se Nd. 352s 


The sales tax exemption accorded to goods enumerated in 
tariff item 69605-1 is applicable to the item as it was worded immedi- 
ately prior to June 4, 1969; the relevant portions of the wording in 
effect at that time were: 
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Philosophical and scientific apparatus (and ancillary 
equipment thereto), utensils, instruments and prepara- 
tions, including boxes and bottles containing the same; 

«+. mechanical equipment of a class or kind not made in 
Canada; parts of the foregoing. All articles in this item, 
when for the use and by order of any society or institution 
incorporated or established solely for religious, philo- 
sophical, educational, scientific or literary purposes, or 
for the encouragement of the fine arts, or for the use and 
by order of any public hospital, college, academy, school, 
or seminary of learning in Canada, and not for sale or for 
rental, under such regulations as the Minister may prescribe. 


Tariff item 69610-1 provides for "Materials and articles for the manu- 
facture of the goods specified in tariff item 69605-1." 


A significant point with respect to these two tariff items 
is that they not only carry an automatic exemption from sales tax, but 
that all goods imported under these are free of duty under all tariffs. 
The changes in wording for tariff item 69605-1, effective from June 4, 
1969, may have broadened somewhat the applicability of the item to 
data processing products and parts; the relevant portions of the item 
now read: 


Scientific apparatus (and ancillary equipment thereto), 
utensils, instruments, and preparations, including boxes 
and bottles containing them; 


Utensils, instruments and other apparatus not otherwise 
enumerated in this item, of a class or kind not made in 
Canada, for use directly in teaching or research; 


Mechanical equipment not otherwise enumerated in this 
item, when of a class or kind not made in Canada; 


Parts of all the foregoing. 


All the foregoing where for the use of any society or 
institution incorporated or established solely for 
religious, educational, scientific or literary purposes, 
or for the encouragement of the fine arts (namely 
architecture, sculpture, painting, engraving and music), 
or for the use of any public hospital, public library, 
public museum, university, college, academy, school or 
seminary of learning in Canada and not for sale or 
rental unless to those mentioned herein, under such 
regulations as the Minister may prescribe. 


The inclusion of the paragraph "Utensils ... research," as well as the 
broadening of the categories of users of the items may have resulted 

in a situation where data processing products and parts could be 
imported free of duty under the tariff item as it now stands, but still 
be subject to sales tax in some cases, because their liability for 
sales tax would have to be determined according to the wording of 
tariff item 69605-1 as it was prior to June 4, 1969. 
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The provision of free entry and sales tax exemption for 
equipment imported by universities, in particular, was an issue 
raised at the public sittings by the spokesmen for the service 
bureaux, who felt that this provision deprived them of access to a 
lucrative market for their services. However, that a university 
could not sell computer services to a commercial or other institution 
not covered by tariff item 69605-1 without risking loss of the tariff 
exemption granted and such sales, even to another qualified institu- 
tion, might risk the loss of the sales tax exemption. 


Tariff items 69605-1 and 69610-1 were not included among 
the items specifically referred to the Board in this Reference and 
questions relating to sales tax are outside the Board's terms of 
reference. 


OTHER COUNTRIES’ TARIFF ITEMS AND TARIFF RATES 


This section examines the tariff treatment accorded comput- 
ing equipment by other countries. Of prime concern is the schedule 
by which most countries arrange their customs tariffs. The Brussels 
Tariff Nomenclature (BIN) is important as are the Tariff Schedules of 
the United States (TSUS); the latter because most of Canada's comput- 
ing equipment exports are sent to that country. The examination of 
the BIN and the TSUS provides a basis for comparison between Canadian 
and foreign tariff treatment where computing equipment and parts are 
concerned. 


The Brussels Tariff Nomenclature 


The BIN is the common derivation of the "Nomenclature for 
the Classification of Goods in Customs Tariffs." Goods are grouped 
into 21 Sections, comprising 99 Chapters, which, in turn, are sub- 
divided into a large number of headings. The BIN is intended to cover 
all goods normally traded in international commerce, and computing 
equipment and parts are mainly covered under Chapter 84, which pro- 
vides for "Boilers, Machinery and Mechanical Appliances; Electrical 
Equipment; Parts thereof." 


Heading 84.53 is the single most important classification 
for finished products which are relevant to this Reference. The most 
significant paragraphs from heading 84.53 read as follows: 


AUTOMATIC DATA PROCESSING MACHINES AND UNITS THEREOF; 
MAGNETIC OR OPTICAL READERS, MACHINES FOR TRANSCRIBING 
DATA ONTO DATA MEDIA IN CODED FORM AND MACHINES FOR 
PROCESSING SUCH DATA, NOT ELSEWHERE SPECIFIED OR 
INCLUDED. 


(I) AUTOMATIC DATA PROCESSING MACHINES AND UNITS THEREOF 


(A) DIGITAL MACHINES 


Digital data processing machines usually consist 
of a number of separately-housed interconnected 
units. They then form a "system". A complete 
digital data processing system must comprise, at 
least: 
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(1) A central processing unit. 

(2) An input unit. 

(3) An output unit. 

These systems may include remote input and output 
units in the form of data terminals. Such systems 
may also include peripheral units, apart from the 
input and output units, designed to increase the 
capacity of the system ... Such units are inserted 
between the input and output units (start and end 
of system), although adapting and converting units 
(channel adaptors and signal converters) may 
occasionally be connected before the input unit or 
after the output unit. 


A unit is to be regarded as being a part of the 
complete digital data processing system, if it 
satisfies the following conditions: 

(a) It is connectable to the central processing 
unit, either directly or through one or more 
other units; and 

(b) It is specifically designed as part of such 
a system. 


(B) ANALOGUE MACHINES 


Analogue data processing machines must comprise 
at least: 

(1) Analogue elements. 

(2) Control elements. 

(3) Programming elements. 

These analogue machines may also incorporate: 
(4) Elements having an input function 

(5) Elements having an output function 

All the above devices are contained in a single 
housing and form a-self-contained unit. 

Such machines may be connected to peripheral 
units such as: (i) Punched tape readers. 

(ii) Curve followers. (iii) Tape punches. 

(iv) Graph plotters. (v) Time plotters, etc. 
The machine and the peripheral unit(s) then make 
up an analogue data processing system. 


(C) HYBRID (ANALOGUE/DIGITAL) MACHINES 


Hybrid machines comprise an analogue machine with 
digital elements, or a digital machine with 
analogue elements. There are also hybrid data 
processing systems consisting of an analogue and 
a digital system interconnected by means of one 
or more hybrid interfaces ... 


(D) SEPARATELY IMPORTED UNITS 
The present heading also covers separately 


imported constituent units of data processing 
Systems ... such units include: 
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(1) Additional input and output units. 

(2) Additional storage. 

(3) Additions which enhance the processing powere 
(4) Control and adaptor units. 

(5) Signal converting units. 

(6) Power supply units. 


(II) MAGNETIC OR OPTICAL READERS, MACHINES FOR TRANSCRIBING 
DATA ONTO DATA MEDIA IN CODED FORM AND MACHINES FOR 
PROCESSING SUCH DATA, NOT ELSEWHERE SPECIFIED OR 
INCLUDED. 


(A) MAGNETIC OR OPTICAL READERS 


(1) Magnetic readers. 

(2) Optical readers. 

The readers described above are classified in this 
heading only if imported separately. When combined 
with other machines ... they are classified with 
those machines provided that they are imported with 
them. 


(B) MACHINES FOR TRANSCRIBING DATA ONTO DATA MEDIA IN 
CODED FORM 


(1) Card or tape punches and magnetic tape 
encoders. 

(2) Verifying machines. 

(3) Machines for transferring coded information 
from one medium to another. ... includes 
reproducing machines ... 


(C) MACHINES FOR PROCESSING DATA, DECODING AND GIVING 
THE RESULT IN CLEAR 


(1); Catewlators . 

(2) Readers ... includes interpreting machines ... 
(3) Card sorting machines, card collators, etc. 
(4) Tabulating machines. 


It can be seen from the foregoing that the BIN contains two 
basic categories of computing equipment: category (1), which covers 
data processing systems and constituent units thereof; and category 
(II), which covers data processing machines that are generally inde- 
pendent of, and not interconnected with, a central processing unit. 
Within category (I) there is provision for both systems of equipment 
and for separately imported units that constitute such systems. Of 
key interest is the definition of a unit under category (I)(A). In 
essence, a unit is to be regarded as being part of a digital data 
processing system if it is connectable to the central processing unit, 
and if it is specifically designed as part of such a system. This 
would seem to indicate that a wide range of equipment is encompassed 
by category (I), and when viewed in conjunction with the machines in 
category (II), it is conceivable that all of the finished products 
deemed to fall within the scope of this Reference are classifiable 
under heading 84.53. 
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Some questions remain, however, concerning the classifica- 
tion under the BTN of a few products that have alternative uses, or 
that are not easily classifiable. These products include: automatic 
electric typewriters; teletypewriters and teleprinters; and point-of- 
sale (POS) terminals. This group of products is used for purposes 
other than data processing and would, therefore, be excluded from 
heading 84.53. In fact, if as is likely, their actual classification 
is based upon written statements as to their hope use, in 
accordance with Chapter Note 5 of Chapter 84, they would be classi- 
fied under heading 84.53 if data processing was their principal pur- 
pose, otherwise under the headings for typewriters (84.51), electrical 
line telephonic and telegraphic apparatus (85.13), or cash registers 
(84.52). Classification difficulties also arise with small account- 
ing computer systems. It is not clear whether they are classifiable 
under heading 84.53 or under heading 84.52 (B) - accounting machines, 
which contains nomenclature that could encompass visible record 
computers, a type of small accounting computer system. Similar 
questions involve related telecommunications equipment. It is con- 
ceivable that these devices are considered to be constituent units of 
a data processing system, particularly because remote data terminals 
noted under heading 84.53 would not be operable without such devices. 
They may, therefore, be encompassed within the designations "control 
and adaptor units" and "signal converting units" mentioned in heading 
84.53. However, modems and multiplexers are noted specifically within 
the context of message transmission under Chapter headings 85.13 and 
84.15, respectively. 


Parts and accessories for the machines described under 
heading 84.53 are mostly provided for under heading 84.55. The 
heading reads: 


84.55 - PARTS AND ACCESSORIES (OTHER THAN COVERS, CARRYING 
CASES AND THE LIKE) SUITABLE FOR USE SOLELY OR 
PRINCIPALLY WITH MACHINES OF A KIND FALLING WITHIN 
HEADING NO. 84.51, 84.52, 84.53, OR 84.54. 


There are, however, separately enumerated parts provided for as follows: 
printed circuits, heading 85.19; diodes, transistors, and similar 
semiconductor devices, heading 85.21; electronic microcircuits, heading 
85.21; and assemblies of electronic microcircuits, heading 85.55. In 
this practice, the BIN resembles the Canadian tariff, where most of the 
computing equipment tariff items have parts provisions, but where 
certain parts, including some of those identified above, are separately 
enumerated in their own "eo nomine" tariff items. 


Data processing media are mostly provided for under heading 
G2etke 


92.12 - GRAMOPHONE RECORDS AND OTHER SOUND OR SIMILAR RECORDINGS; 
MATICES FOR THE PRODUCTION OF RECORDS, PREPARED RECORD 
BLANKS, FILM FOR MECHANICAL SOUND RECORDING, PREPARED 
TAPES, WIRES, STRIPS AND LIKE ARTICLES OF A KIND 
COMMONLY USED FOR SOUND OR SIMILAR RECORDING. 


(1) Chapter Note 5 reads as follows: "A machine which is used for more 
than one purpose is, for the purposes of classification, to be 
treated as if its principal purpose were its sole purpose." 
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It is evident that no distinction is made between sound recording 
media and data recording media under the BIN. This is also the 
current Canadian practice where magnetic tape is concerned. It is 
understood that if computer operating systems software, or any other 
software is recorded on a medium falling within this heading, it 
would be classified under heading 92.12, and would be valued for duty 
at the value of the medium. 


It may be concluded that there are basically two heading 
for computer hardware in the BIN: heading 84.53, for finished products 
and heading 84.55, for parts. The BIN is somewhat uncertain concern- 
ing the classification of a number of products, particularly those 
having alternative uses; it seems, however, that principal use, at the 
time of importation, is the determining factor. These two heading 
are in contrast to the sixty-three Canadian tariff items under which 
computing equipment currently enters. It is of interest to note that 
the term "computer" is not mentioned anywhere in the BIN; rather the 
term "data processing" appears to be preferred, and has been used 
consistently throughout heading 84.53. There also appears to have 
been no hesitation in applying the term "machines" to all units of 
data processing equipment. 


The Tariff Schedules of the United States 


Computing equipment and parts are provided for in the Tariff 
Schedules of the United States (TSUS) mainly under Schedule 6, Metals 
and Metal Products, Part 4, Machinery and Mechanical Equipment, where 
they are enumerated in broad terms. The relevant tariff items read as 
follows: 


Stat. Units of MFN Rates 
Item Suffix Article Quantity of Duty 


Calculating machines; account-— 
ing machines, cash registers, 
postage-franking machines, 
ticket-issuing machines, and 
similar machines, all of the 
foregoing incorporating a 
calculating mechanism: 


676.15 00 Accounting, computing and other 
data-processing machines No. 5.52 ad. wal. 
676.30 Office machines not specially 
provided for 5% ad val. 
20 Office copying machines No. 
30 Data processing machines No. 
50 Other No. 


Parts of the foregoing: 
676.50 00 Typewriter parts x 9.5% ad val. 
676.52 00 Other 5.54 ad val. 
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An examination of United States imports by tariff item does 
not, unfortunately, reveal information of a more descriptive nature. 
Total imports for the three most relevant items, 676.1500, 676.3030 
and 676.5200, amounted to $349 million in 1972, $344 million in 1973, 
and $387 million in 1974. The bulk of imports was accounted for by 
tariff item 676.5200, with 50, 68 and 70 per cent of the totals, 
respectively. It is probable that the bulk of these parts relate to 
calculating machines, accounting machines, cash registers and the like, 
which are included under items 676.15, 676.20, 676.22 and 676.23, but 
the Board was unable to ascertain the extent to which relevant parts 
enter under item 676.5200, nor the types of data processing equipment 
that enter under 676.1500 and 676.3030. It is believed, however, on 
the basis of comments by exporters, that "Parts of the foregoing: 
other" under item 676.5200 may be accorded an interpretation suffi- 
ciently broad to enable units of equipment to be classified therein. 
Modems have been cited as examples. The Board has also learned that 
software recorded on magnetic tape has been classified to 676.5200, 
with a value for duty assessed at the value of the medium. 


These examples suggest that the classification of computing 
equipment and parts, including related telecommunications equipment 
and data processing media, is concentrated in the three tariff items 
of the TSUS that have been noted. A few exceptions to this treatment 
may exist, including the possibilities of duty-free entry for comput- 
ing equipment for institutional use under item 851.60; of parts enter- 
ing under eo nomine items; of certain related telecommunications 
equipment entering under item 684.64; and of analogue computing equip- 
ment entering under items pertaining to scientific instruments. These 
are likely, however, to account for only a small volume of total 
United States imports of computing equipment and parts, most of which 
is represented by imports under the items listed in the previous pages. 


The United States International Trade Commission has prepared 
a concordance of the TSUS with the BIN. The draft concordance tend to 
substantiate the comparability between Items 676.15, 676.30 and 676.52 
in the TSUS, and headings 84.53 and 84.55 in the BIN, in so far as 
computing equipment and parts are concerned. 


International Rates of Duty 


The nominal rates of duty for computing equipment and parts 
for Canada, the United States, the United Kingdom, the E.E.C., 
Sweden and Japan are presented in Table 3.8. Notable is the prolifera- 
tion of tariff items applicable to imports into Canada; the other 
countries, all of whom, except the United States, use the BIN, have 
only a few tariff items which were designed specifically for computing 
equipment. 


With respect to rates of duty, it is immediately apparent 
that the nominal level for each country is roughly the same for all 
product groups. It is also evident that the nominal rates in Canada 
and Japan range higher than those of the E.E.C. and the other three 
countries. The average weighted rate of duty paid on all imports of 
computing equipment into Canada, during the period of the Board's 
import analysis was, as established earlier, 11.9 p.c., a level 
clearly much higher than the other nominal rates with the exception of 
the Japanese. As noted earlier, the average duty paid on Canadian 


Table 3.8: 
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Rates of Duty on Computing Equipment and Parts 


by Product Group for Selected Countries, 1975 


Product 
Group 


Mainframes 


Peripherals 


Country 


Canada 
UsceAe 
Usk 

Betis Gs 
Sweden 
Japan 


Canada 


Tariff Items 


41415-1, 

676.15 
84.53 
84.53 
84.53 
84.53 


69605-1, 


41202-1, 41400-1, 
44506-1, 44524-1, 
44538-1, 69605-1, 
676.15, 676.30 

84.53 

84.53 

84.53 

84.53 


Related Telecommunications Equipment 


Parts 


Canada 


Canada 


[eo A’ 
aie 

fetes 
Sweden 


Japan 


44506-1, 44508-1, 
69605-1, others (4) 


(a) 


others 


42700-1 © 


44532-1 
others (a) 


44524-1, 


676.30, 676.52, 684.64 


84.53 
84.53 
84.53 
84.53 


41202-1 
42700-1¢¢) , 
44508-1, 44524-1, 
44538-1, 44539-1, 
69605-1, 

others (4) 


41405-1, 


676.52 
84.55 
84.55 
84.55 
84.55 


(a) See Tables 3.1, 3.2 and 3.3. 
(b) Certain Japanese duty rates are temporary. 
(c) Tariff Item 42700-1 has provision for duty remission. 


Source: 


41415-1, 


44506-1, 


44532-1, 
46200-1, 


Nominal Rates 


of Duty M.F.N. 


10, Free, various 
=) 
8.4 
7 
5 
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The published tariff schedules of the indicated countries. 
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computing imports is lower than indicated above when remission and 
drawback of duties are taken into consideration; similar relief from 
duties payable is available in the other countries as well. The 
average level of duty paid by the other countries on their imports of 
computing equipment and parts was not studied by the Board, but it is 
likely that this level, after allowing for remission, drawback and 
other exemptions from duties payable, is lower for the other countries, 
with the exception of Japan, than it is for Canada. 


SUMMARY 


The present tariff structure relating to the importation of 
computing equipment and parts into Canada is one of complexity. A 
large number of tariff items are used to classify this equipment, and 
several give rise to uneven tariff administration. None of the tariff 
items is well-suited to the classification of the equipment and parts 
under review, and no single tariff item has been designed specifically 
and exclusively for computing equipment. Identical or very similar 
units of equipment may be classified under a number of tariff items. 
These and other factors have tended to result in a tariff treatment 
which, over-all, can be described as inconsistent and cumbersome. 


Although the Board has identified 63 relevant tariff items, 
only 15 have more than 5 per cent of their imports consisting of 
computing equipment and parts. Eight of the 63 identified tariff 
items accounted for 98 per cent of all relevant imports. These imports 
entered at rates of duty ranging from free to 25 p.c., with the largest 
volume, some 48 per cent of imports, entering at a rate of duty of 
15 p.c. The average rate of duty on all these imports was 11.9 p.c. 
The effect of the duty remission under the Machinery Program with 
respect to Tariff Item 42700-1, however, was to reduce this average 
tate of duty to 8.9 "p.c. 


Duty drawbacks on imported parts which are subsequently 
exported in the form of finished products, played a significant role 
in reducing the average weighted rate of duty on these parts from 
Ls) PP Grer LOU. 9) aCe 


A comparison of the tariff treatment of computing equipment 
and parts by Canada and by certain other countries indicates that 
nominal rates are higher in Canada than in the other countries 
compared, except Japan. In large measure the relevant equipment and 
parts have been specified and enumerated in the tariffs of other 
countries, usually in not more than two or three tariff items. 
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CHAPTER IV: THE MARKET AND THE INDUSTRY IN CANADA 
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CHAPTER IV: THE MARKET AND THE INDUSTRY IN CANADA 


This chapter examines the market for and the production of 
computer hardware in Canada. Its purpose is to describe the size and 
characteristics of the market and to indicate the types of products 
manufactured, their production value, and the nature of the companies 
involved in their manufacture and supply. In the course of this 
description the Board has found it useful to segregate computing equip- 
ment into four main groups: mainframes, peripheral equipment, related 
telecommunications equipment and parts, components and subassemblies. 
This classification has also been used to describe the producers and 
Suppliers of computer hardware. On occasion, however, the discussion 
is centred upon computer systems, that combination of finished products 
noted in Chapter II comprising mainframes, peripheral equipment and 
related telecommunications equipment; for it is in this form that 
computer products are most often supplied to the market. 


The chapter begins with a brief review of some of the devel- 
opments in the computer hardware industry. It then discusses the 
market in Canada for computing equipment from several viewpoints, and 
various measures of the market are described and quantified. The dis- 
cussion continues with an identification and description of the 
suppliers of computing equipment in Canada which supply systems and 
units of equipment to the Canadian market, and of the suppliers of 
parts used in the production of finished goods. Attention is then 
directed to the production of computing equipment in Canada, and an 
assessment is made as to the value of production and the types of 
products manufactured. The producers of computing equipment in Canada 
are identified and a small number of firms producing parts, components 
and subassemblies for the computer hardware industry are noted. Two 
factors of significance are then discussed: employment in the industry 
and research and development activities. The chapter concludes with a 
brief summary of the basic findings. 


At this point it should be noted that suppliers and producers 
are frequently one and the same, performing both functions within a 
corporate entity. The exceptions are agents and distributors which are 
engaged solely in the supply function. The distinction is used as a 
convenience to describe those companies engaged directly in the produc- 
tion of computing equipment as contrasted to those having a direct 
interaction with the market. 


THE DEVELOPMENT OF THE INDUSTRY 


The production and marketing of computers emerged as a signifi- 
cant economic activity less than 30 years ago. During that short time- 
span it has developed into a major world industry. It has been sug- 
gested that three interrelated factors have been important in this 
development: rapid technological advances; co-operation between users 
and manufacturers to develop new programming languages and new uses for 
computer equipment; and competition and specialization among manufac 
turers of this equipment. Although some observers of the industry 
might take issue with the choice of one or more of these factors, or 
might prefer to add others, there is no doubt that they broadly repre- 
sent the most significant forces at work during the period and are 
largely responsible for the industry's present position. 
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Advances in Hardware Technology 


The main effect of technological advances has been a reduc— 
tion in cost, along with new and improved data processing capabilities 
which have resulted in an expanding market for computers and computing 
equipment. Major technological advances over the years have generally 
occurred first in components and the effect has spread to computer 
mainframes, to peripherals and to related telecommunications equipment. 


Three major advances in components technology have had a 
Significant effect on the computer industry. First, the advance from 
vacuum tubes to transistors; second, from transistors to integrated 
circuits; and third, from integrated circuits to large-scale integra- 
tion (LSI). Each advance in components technology has resulted in a 
reduction in the size of computers and an increase in their speed and 
efficiency. They have thus become less costly to use, while at the 
Same time becoming demonstrably more useful and convenient tools in an 
increasing variety of industrial, commercial and institutional applica- 
tions. 


The first computers using vacuum tubes to perform the essen- 
tial switching function were rather bulky. (1) In later models vacuum 
tubes were replaced by transistors which were not only significantly 
smaller in size but had greater reliability. Smaller, more efficient 
switches speeded up switching time. Integrated circuits gave rise to 
a building-block approach in the manufacture of computers, resulting 
in major advances in assembly processes, and facilitating the easier 
maintenance of computer systems. The latest computers use micro- 
miniaturized semiconductor devices for memory and other electronic 
circuits, in many instances replacing the integrated circuits that 
were "state-of-the-art" in the very recent past. As a result of micro- 
miniaturization, the smaller computers now available have the same 
capabilities as the much larger machines of a few years ago. 


As computers became faster and more compact, they could not 
be used at full capacity until more versatile peripheral devices and 
data communications technology were developed. In peripherals, there 
were notable advances in the speed and density of storage in both 
magnetic tape and disk devices. New methods of printing were developed, 
and the speed of printers increased significantly. Many types of 
terminals were developed for use as input/output devices, as enquiry 
stations, and for many special applications. In data communications, 
the increasing use of terminals in remote locations brought about the 
need for faster and more reliable devices of the types mentioned in 
connection with related telecommunications equipment in Chapter II. 
Thus, the developments in certain types of computer hardware resulted 
in the need for advances in other types. In many instances, the 
technological advances in one product area have been put to use and 
enhanced in others. 


(1) Switching circuitry is the basis of computer logic; a switch has 
two positions, either on or off, and a number of switches can be 
combined to represent various logical functions. The same logic 
is used to represent data within the computer memory. 
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New Software and New Applications 


Important as hardware developments were, their impact on 
users would have been severely constrained but for concurrent develop- 
ments in software. Without improved software, in the form of new 
programming languages, conputers would have remained relatively 
unusable by all but an initiated few. 


In the early use of computers, after the concept of storing 
programs internally to control the computer had been established, it 
was necessary to understand thoroughly the architecture and logic of 
the computer before a set of instructions could be developed that 
would enable a specific task to be carried out. This was a laborious 
process, and required great care. The development of procedural 
languages such as Fortran, Algol, Basic and COBOL overcame much of the 
laboriousness previously involved in writing computer programs, since 
a single keyword could be used to activate automatically a complicated 
set of calculations by the computer. Beside the fact that less prepar- 
ation time was required and errors were fewer, the main benefit from 
these programming languages undoubtedly was that the computer became 
far less difficult to use,so that an increasing number of persons could 
take advantage of it without having to acquire a thorough knowledge of 
the hardware. For the most part, the development was the result of 
co-operation among manufacturers and users. 


The decline in hardware costs was instrumental in expanding 
the use of computers because it brought prices to within reach of more 
and more organizations, and greatly expanded the number of computer 
applications that were economically viable. In turn, the knowledge 
that a similar organization had applied computer techniques to a 
particular problem or activity, encouraged other organizations in the 
Same industry to do likewise. Even beyond the same sphere of activity, 
the knowledge of a successful computer application induced many organ- 
izations to determine whether the application might be of benefit to 
them. By giving wide exposure to the immense variety of computer 
applications in existence, the hardware suppliers helped to expand the 
demand for their equipment. 


Competition and Specialization 


Competition among an increasing number of firms seeking to 
share in the growth of this rapidly expanding new industry had the 
effect of accelerating the development of new products and new applica- 
tions. Many firms, in an effort to attract new customers or to change 
the brand allegiances of experienced users, introduced systems and 
devices with increased operating speeds and capacities, and with 
better price/performance ratios than existing models. The very largest 
firms, such as IBM, Honeywell Information Systems, Sperry Univac, and 
Burroughs could afford to provide a wide variety of computer systems 
and products, but for most other companies the rapidly evolving tech- 
nology led to system or product specialization. Digital Equipment 
Corporation and Data General Corporation chose to specialize mainly in 
the production and marketing of minicomputer systems, whereas the 
Control Data Corporation chose to specialize mainly in large-scale 
systems. 
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Specialization in the production and marketing of peripheral 
equipment also occurred. The independent peripheral manufacturers, 
lacking the resources of the large manufacturers of systems, concen- 
trated their efforts on usually not more than one or two peripheral 
products, such as disk or tape drives or data entry devices. These 
were sold directly to users, for the most part, in competition with 
the products of the computer system suppliers and the products of the 
other independent companies. Their entry into the peripheral equipment 
market tended to intensify its competitiveness because their products 
were generally innovative, and their prices were generally lower than 
those of the systems suppliers for equivalent products. 


Most of these developments - the advances in hardware tech- 
nology, the development of new software and new applications, and the 
competition among manufacturers - occurred mainly and often initially 
in the United States. As many of the participants were already active 
internationally, the developments spread rapidly to other industrial- 
ized countries. In Canada, there were a number of developments that 
commenced in the 1950s at universities and in small, domestically 
owned enterprises. Foreign-owned companies were also responsible for 
a number of Canadian developments. A noteworthy example was the ) 
Ferranti-Packard FP6000 general-purpose digital computer system. 

In terms of hardware developments by Canadian-owned companies, the Key- 
Edit data entry system by Consolidated Computer Inc., and the SP-1 
electronic switching system by Northern Telecom,were perhaps the fore- 
most examples, but only the first was regarded as being within the 
mainstream of data processing hardware. In terms of the totality of 
computing activity, the Canadian role tended to be more heavily 
weighted towards the provision of computer services and the use of 
computers, than to their manufacture. 


THE MARKET FOR COMPUTING EQUIPMENT 


The Canadian market for computing equipment is very largely 
furnished by imports. In a complementary manner, most of the output of 
domestic production of computing equipment is exported. This funda- 
mental relationship, which will be substantiated below, has existed 
since the latter half of the 1960s when the foreign-owned manufacturers 
in Canada began to rationalize their production on a continental or 
larger scale. The concept of rationalized production will be examined 
later in this chapter; it is sufficient to note here that, because the 
products manufactured in any one location are destined to meet the 
combined needs of a number of national markets, only a very small 
portion of production is retained for the Canadian market. The value 
of imports of finished products, therefore, is very largely a measure 
cf market demand in Canada. 


Market Estimates 
The market for Computing equipment in Canada in 1972 was 


estimated at $358.0 million at the manufacturer's level. This derived 
figure is based on a value of shipments of $206.4 million, plus imports 


(1) See Branching Out, Report of the Canadian Computer/Communications 
Task Force, Department of Communications, Ottawa, May 1972, p. 14. 
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of $337.6 million, and minus exports of $186.0 million. The market 

for parts alone was estimated at $118.9 million at the manufacturer's 
level, thus indicating a market for finished products, i.e., main- 
frames, peripherals and related telecommunications equipment, of $239.2 
million at the manufacturer's level. Shipments of finished products 
amounted to $172.5 million, while imports and exports of equipment 
totalled $223.3 million and $156.6 million respectively. Statistics 
Canada import and export figures and Tariff Board surveys are the 
sources of the values indicated. 


It is readily apparent that most of the output of domestic 
production is exported and the most of the domestic requirements are 
imported. This is indicative of a very high degree of rationalization 
in the production of computer hardware. Moreover, in view of the 
dominant position of U.S.-owned subsidiaries of multinationals in the 
Canadian industry, both as producers and suppliers, it is clear that 
the Canadian industry supplies a market, and is part of an industry, 
that is continental and even global. 


Estimates of the Canadian market at the manufacturer's level 
for computing equipment by product group for 1972 are shown in 
Table 4.1. The value of mainframes was estimated at $75.5 million or 
31.6 per cent of the market; the value of peripheral equipment was 
estimated at $156.3 million or 65.3 per cent; and the value of 
related telecommunications equipment was estimated at $7.4 million or 
3.1 per cent of the market for finished products. The Board believes 
that the figures relating to shipments, imports and exports, and hence, 
the market, reflect the situation that prevailed in 1972. Some diffi- 
culty, however, was experienced in determining the true value of ship- 
ments. It appears that most companies add a mark-up to their costs of 
production either before products leave the factory, or at some point 
in the transfer of products from the factory to their marketing 
organization, or to the customer. The variations in both the practice 
and the magnitude of the mark-up makes it difficult to ensure the 
desired accuracy in terms of the value of shipments. Nevertheless, 
Table 4.1 demonstrates the fundamental relationship referred to at the 
beginning of this section, viz., that imports bear a close relationship 
to the market, and that shipments (production) bear a close relation- 
ship to exports. 


Table 4.1: The Estimated Market for Computing Equipment 
in Canada by Product Group, 1972 


Product Group Shipments Imports Exports © Market ‘>? 
- $ million - 
Mainframes <> 64.9 1.9 735 
Peripherals 157.2 153.47 154.6 156.3 
Related telecom. 
equipment 2.8 4.7 0.1 7.4 
Total Finished 
Products Dedicate) 2 Sate 156.6 239.2 
Parts, components 
and subassemblies 33.9 114.4 29.4 118.9 
Total Hardware 206.4 ho eral) 186.0 3565. 


(a) Includes re-exports. 
(b) Market = Shipments + Imports - Exports. 


Source: Tariff Board; Statistics Canada. 
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Although trend data were not available for the market as a 
whole, the Board considers that most of Canada's computing equipment 
requirements have been met by imports, particularly the imports of 
finished products. These represent, therefore, a reasonable approxi- 
mation of Canadian market demand and their growth, in turn, represents 
an adequate indicator of the growth of the domestic market. Imports 
of finished products for the years 1971 to 1974 have been estimated in 
Table 7.2. They are shown here, in Table 4.2, to indicate the approxi- 
mate values of the Canadian market at the manufacturer's level in lieu 
of other market estimates. 


Table 4.2: Estimated Canadian Imports of Finished Computer 
Products by Product Group, 1971 to 1974, as an 
Indication of the Trends in the Canadian Market 


Average 
(Values at the manufacturer's level) Annual 
Rate of 
Growth, 
Product Group 1971 1972 1973 1974 1971-1974 
- $ million - hr 
Mainframes 56.32 64.9 84.5 LOL 218 
Peripherals 129.0 L337 168.6 204.2 Ne as 
Related telecom, 
equipment 4.0 Ae? 6.2 Pen Boe 
Total 189.2 223.3 25982 313.2 13.3 


Sources: Extracted from Table 7.2. 


The lower average annual rate of growth in peripherals 
relative to the other product groups, may be due to higher-than-average 
peripheral equipment imports in 1971 and 1972. By 1973 and 1974, the 
ratios had reverted to the more usual one-third mainframes, two-thirds 
peripherals. The relatively higher average annual rate of growth in 
related telecommunications equipment suggests an increasing use of data 
communications during the period. 


Thus far, the discussion of market estimates has been 
confined to values of computing equipment traded at the manufacturer's 
level. Most manufacturers, however, particularly the firms which 
dominate the market, are also suppliers. They supply computing equip- 
ment directly to users at the retail level. At this level, in terms 
of value, the market is much larger. Several factors account for the 
difference in mark-up between the manufacturing and retail levels, 
including: software, marketing support services, installation, duties 
and taxes, promotion, administration, plus a profit factor. Certain 
rental prices include not only the foregoing elements, but also the 
cost of maintenance service. 


The Board obtained data relating to retail list prices of 
typical systems and units of equipment installed in Canada, as well as 
their costs at the manufacturing level. Although the differences 
between the two levels varied from company to company, and from system 


127 


to system even within the same company, the hardware costs at plant 
level constituted on average, about 40 per cent of retail prices 
(excluding provincial taxes). The Board has used this average in 
estimating the value of the over-all market for finished products at 
the retail level, by applying this ratio to the values of imports in 
Table 4.2. The results are shown in Table 4.3. 


Table 4.3: Estimates of the Canadian Market for Finished 
Computer Products by Product Group, 1971 to 1974 


(Values at the retail level) 


Product Group 1971 1972(a) 1973 1974 
= $ million = 
Mainframes 14055 16273 211.3 254.3 
Peripherals S22 35 384.3 A215 510.5 
Related telecom. 
equipment 1020 1S BS. 18.3 
Poca. 473.0 558.4 648.1 yes. 


(a) To maintain the consistency of the table, the Board has used 
imports in 1972 as the basis for calculating the retail market 
values. Under other circumstances, the Board would have used the 
market value at the manufacturer's level in Table 4.1 as the basis 
for this calculation of the 1972 market. Using this base, the 
1972 market value is estimated at $598 million. 


source: Table 4.2% 


It is probable that the difference between manufacturing 
and retail levels varies among product groups. It is believed, for 
example, that the difference is greater in mainframes than in periph- 
erals and related telecommunications equipment. This would alter 
the values by product group, but not the total values. The total 
values represent the revenues accruing to computing equipment suppliers. 
Although the average annual rate of growth of the market, at 18.3 per 
cent during the 1971 to 1974 period,is very high, it will be seen in 
Chapter VII that this rate of growth is by no means exceptional by 
comparison with the industry in other countries. 


Structural Aspects of the Market 


In the previous section, estimates of basic market data 
were provided. Although these gave a clear indication of the total 
size of the market in recent years, and of the composition of sales by 
product groups with their average annual rates of growth, there are 
several other aspects of the Canadian computer hardware market that 
are worthy of examination and comment. 


In order to view the market from a structural perspective, 
i.e., the size of system, type of user, and regional dispersion, the 
Board turned to data collected and published by the Canadian Informa- 
tion Processing Society (CIPS) in its annual census, which provides 
historical comparisons, as well as the particular data needed for 
structural analysis. 
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The basic unit of information of the CIPS census is the 
computer system. As noted previously, this comprises a computer main- 
frame, units of peripheral equipment and related telecommunications 
equipment if the system has a teleprocessing capability. Although the 
census data have certain limitations, 1) the Board has sufficient con- 
fidence in their validity to use them in order to assess the growth in 
the accumulation of computer systems in Canada, and their distribution 
by size of system, by types of users, and by province. The Board also 
used international comparisons of the value of computer system instal- 
lations to obtain a measure of the relative size of the Canadian market. 


Growth in the Number and Value of Installations 


The first installation of a commercial computer in Canada 
was made in 1956, two years after the first such installation in the 
United aeateante) By 1968, there were 1,613 computer systems in use, 
by the beginning of May 1973 the total had risen to 5,736, an average 
annual rate of growth of almost 29 per cent. 


The value of computer installations (as distinct from their 
numbers) was estimated at $1,530 million in 1973, twice the level of 
$752 million estimated for 1968. The average annual rate of growth 
between 1968 and 1973 in the value of installations was 15.3 per cent. 
This is some 3 percentage points lower than the average annual rate of 
growth for imports of finished computer products as estimated in 
Table 4.2 for the 1971-1974 period. The difference appears to be due 
to equipment unreported by CIPS. 


The relatively more rapid rate of growth from 1968 to 1973 
in the number of installations, as shown in Table 4.4, is due to the 
fact that large numbers of mini-computers of relatively low price or 
rental value, have been installed in Canada in recent years. About 71 
per cent of the additional installations between 1968 and 1973 has been 
at the lower end of the value scale. The number of computer systems 
installed, therefore, has increased more rapidly than their dollar 
value. The large expansion in the number of installations is signifi- 
cant of the increasing acceptability of data processing methods. The 


(1) Among the limitations of CIPS Computer Census, the Board would 
include the following: 1. There may be some underestimation of 
the total number of installations due to the voluntary nature of 
the reporting. CBEMA believed this to be in the order of 5 to 7 PeCe 
Tariff Board Transcript, Vol. IV, pe. 422. 2. Certain equipment 
such as stand-alone peripherals, data entry systems and related 
telecommunications equipment, may well remain unreported in the 
total value of reported installations. 3. Rental, purchase and 
lease values are not reported by installation because of confiden- 
tiality constraints. Summary tables are provided, however, with 
numbers of installations by supplier, and by value categories. 

4. The CIPS census data represent the stock of systems in the 
hands of users. The year-to-year increase represents net sales/ 
rentals/leases only, and not total sales. 5. The reported values 
are at or near the retail level of trade, and they, therefore, 
encompass other factors in addition to the reported hardware. 

(2). GBEMA. brief... pe. 26. 
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lesser growth in the value, combined with the shift in their size, 
Suggests that the technological advances referred to at the beginning 
of the chapter have permitted the industry to supply computer systems 
and devices to a wider spectrum of users and at lower prices. 


Table 4.4: Number and Value of Computer Installations in 


Canada, 1968 to 1973\@4 


Number 
Total Year-to-Year Annual Rate 
Year Installations Change of Growth 
No. No. 8 
1968 BA oy BS: 
1969 25037 424 32.5 
1970 2,700 663 32.5 
1971 3,548 848 31.4 
1972 4,406 858 4hs2 
1973 S100 b, 330 30.2 
Value 
- $ million - ih 
1968 752 
1969 940 188 25.90 
1970 15350 210 2263 
1971 1,295 145 12.6 
1972 ~ 1,390 95 143 
1973 12530 140 10.1 


(a) Comparable data are not available for 1974 because information on 
mini-computers, included in prior years, was no longer requested 
as of the 1974 census. Value estimates for 1968-70 were calculated 
by the Tariff Board; and for 1971-73, by the International Data 
Corporation. 


Source: Canadian Information Processing Society, Annual Computer Census, 
Whitsed Publishing Limited, Toronto, 1968-1973; EDP Industry 
Report, International Data Corporation, Newtonville, Mass., 
Dec. 17, 1971 and Aug. 2, 1974; Briefing Session, International 
Data Corporation, New York, N.Y., May 11, 1972. 


From the standpoint of the user there are a variety of 
factors that affect the demand for data processing equipment, and by 
implication, the growth of the computer hardware market. In general 
the initial decision to use a computer is based either on the expecta- 
tion that its use will result in increased efficiency and effectiveness 
or that its use is essential, there being no other known method of 
performing the task. In the first instance computers have become very 
important in efforts to reduce operating costs, as well as to provide 
more comprehensive and more timely information on which to base oper- 
ating decisions. In the second instance, their indispensability has 
been demonstrated in such tasks as space flights and atomic physics 
calculations; they have become almost indispensable in such applica- 
tions as airline reservation systems, air traffic control and in certain 
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banking systems. The advances in technology, however, have tended to 
create their own demands for data processing equipment in the sense 
that reductions in price have enabled more users to undertake applica- 
tions that would not have been cost-effective two or three years 
earlier. 


At the same time, there is no doubt that market growth is 
also affected, in the short term at least, by general economic condi- 
tions. In 1970-1971, there was a pause in growth and the industry 
underwent a retrenchment. (1) During this period, the level of user 
data processing activity declined, and it was noticeable that data 
processing installations were not immune to cost-cutting by business 
Managements. Future market growth, therefore, will be dependent on 
the continuation of the factors that have led to its present size, 
although general economic conditions may be expected, from time to time, 
to modify or interrupt the growth trend experienced by this industry. 


The Changing Nature of Computer Installations 


Computer installations that have exhibited the highest 
rates of growth between 1968 and 1973 are those in the small- and 
large-sized categories. The market for intermediate-sized systems has 
also grown since 1968, but at a less rapid rate than that for small 
and large systems. 


The number and estimated value of computer systems installed 
in Canada by size classifications in 1968 and 1973 are shown in 
Table 4.5. It reflects substantial changes in the computer market. 

By 1973, the proportion of smaller installations, those with a monthly 
rental value of less than $2,000, had increased sharply, while the 

very large installations, those renting for $50,000 per month and over, 
increased their share only slightly from 2.3 per cent in 1968 to 2.5 
per cent in 1973. The proportion of all installations in all other 
intermediate-sized categories declined. 


As might be expected, the distribution by rental category 
of the value of computer systems installations varies greatly from 
that of the number of installations. The estimates of value of instal- 
lations by rental category in Table 4.5 indicate that a very small 
number of large systems account for a large share of the total value 
of all installations. Computer systems, in the rental value category 
of $50,000 per month and over, accounted for 31 per cent of the value 
of all installations in Canada in 1973, compared with 19 per cent five 
years earlier. Furthermore, of the estimated increase of $778 million 
in the value of all installations between 1968 and 1973, $332 million 
or 43 per cent was accounted for by the largest systems. In 1973, 
computer systems with a monthly rental value in excess of $20,000, 
although comprising just 7 per cent of the total number of installa- 
tions, nevertheless represented 56 per cent of the value of total 
installations. On the other hand, the two smallest-sized categories 
which comprised 57.6 per cent of the number of installations in 1973, 


(1) See, for example, Branching Out, Report of the Canadian Computer/ 
Communications Task Force, Department of Communications, Ottawa, 
May, 207 20's *05.5 ; 

(2) The Board accepted monthly rental value as an approximate measure 
of the size of a computer system. Thus, Table 4.5 shows the size 
of systems in terms of ranges of monthly rental value. 
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had only 7 per cent of the eI The proportion of the value of 
all installations accounted for by these small computers has increased, 
however, from 3.4 per cent in 1968. This reflects, as in the case of 
the largest installations, their increasing prominence in the total 
number of installations. The proportion of the value of total computer 
installations in the intermediate rental value categories either 
remained the same or declined. 


There are, of course, many possible explanations for the 
changing nature of the installations described above. Although the 
technological advances referred to previously have played a large role, 
they do not explain the growth in the very large computer systems 
category. This, the Board believes, is attributable to the needs 
generated by large corporations and institutions for very large and 
very fast computing facilities capable of servicing networks of remote 
terminals and small satellite computers. This kind of capability 
requires a minimum size of computer system which, up to the present 
time, has meant one encompassed by the very large category. Given the 
propensity for centralized networks of this type to grow larger and to 
be subject to increasing workloads, it is probable that the relatively 
higher growth in the very large category of installations will continue 
in the near term. 


The remarkable growth in the smallest sizes of installations 
is due undoubtedly to the combination of factors referred to in terms 
of the development of the industry at the beginning of this chapter. 
Through their lower costs they have become widely accepted, and most 
are inexpensive enough to be used for dedicated tasks. At the same 
time, they have many of the capabilities of even the medium-sized 
systems of a few years earlier, hence the relative decline of computer 
installations in the middle range. This trend is likely to be accentu- 
ated in the future. 


(1) The data are in general agreement with 1971 estimates made by 
CBEMA at the public sittings (see Transcript, Volume I, page 108). 
CBEMA indicated that 9 per cent of computers renting for more than 
$20,000 per month accounted for 55 per cent of revenues, and that 
82 per cent of installations renting for less than $10,000 per 
month accounted for 28 per cent of revenue. Comparable figures 
from the Board's estimates for 1973 would be 86 per cent of instal- 
lations renting for less than $10,000 per month accounted for 28 
per cent of revenues, and 7 per cent over $20,000 accounted for 
56 per cent of revenues. 
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Table 4.5: Number and Estimated Value ‘?) of Computer Instal- 
lations in Canada, by Monthly Rental Value Range 
1968 and 1973 


Number of 


Computer Per Cent Average Annual 
Monthly Rental Installations ~ of Total Rate of Growth, 
Value 1968 1973 1968 1973 1968-1973 
$ No. No. yA i vA 
absinthe 16Gues 2ihiGane gl? 20 eee o2e7 55.0 
1,000 to 1,999 856 14.9 
2,000 to 4,999 504 tr ay) S13 19.6 Lip 
5,000 to 9,999 318 529 19.7 9.2 gwd 
10,000 to 19,999 249 313 15.4 Gao 8.4 
20,000 to 49,999 136 259 8.4 Ae Loot 
50,000 and Over 37 144 Did Dino Bliee 
Total 13613 5.7736 100.0 100.0 28.8 
Number of Average Annual 
Computer Per Cent Rate of Growth, 
Installations of Total 1968-1973 
$ million y he h 
Ue SPM rae De tsi an 3.4 32.8 
1,000 to 1,999 3360 ono 
2,000 to 4,999 81.1 oocw 10.8 10.8 15.4 
5,000 to 9,999 109.7 166.6 14.6 10.9 8.7 
10,000 to 19,999 L726 Za0%0 22759 b534 6.5 
20,000 to 49,999 219.0 380.7 age ay I 24.9 11.7 
50,000 and Over 144.7 476.6 19.2 IAL 26.9 
Total PPO ea eed eo 100.0 100.0 Dy oI 


(a) Values calculated by the Tariff Board. 


Source: Canadian Information Processing Society, Annual Computer Census, 
Whitsed Publishing Limited, Toronto, Ont., 1968, 1973. 


Computer Installations by Province 


The number of computer system installations by province was 
obtained from the CIPS computer census for 1968 and 1973. The provin- 
cial shares of installations by value were unavailable for these years, 
but as a rough basis for comparison with the number of installations, 
the Board has used the shares of value estimates for 1971 contained in 
Branching Out, Report of the Canadian/Computer Task Force, Department 
of Communications. These figures are shown in Table 4.6. 


More than 70 per cent of all installations in 1973 were 
located in the Provinces of Ontario. and Quebec; Ontario accounted for 
49 per cent, and Quebec 22 per cent of the total number. The market 
for computer hardware appears, therefore, to be largely concentrated 
in those two provinces. The proportion of the number of installations 
in Ontario is higher than might be expected on the basis of population, 
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or employment, because it includes the installations used by the 
federal government in Ottawa. The prominence of Ontario and Quebec in 
terms of the number of installations has, however, diminished slightly 
between 1968 and 1973. Nevertheless, judging from the 1971 provincial 
distribution of value, Ontario and Quebec accounted for disproportion- 
ate shares, indicating that the installations in these provinces tend 
to be larger than average. This seems reasonable in the light of the 
concentration of corporate headquarters, of large service bureaux, and 
of large institutional users in these provinces. 


In terms of the number of installations elsewhere in Canada, 
there has been a relative decline in Manitoba and Saskatchewan. The 
other provinces, particularly Alberta and British Columbia, increased 
their shares of the number of computer systems installed in Canada 
between 1968 and 1973. 


Table 4.6: Number of Computer Installations in Canada by 
Province, 1968 and 1973, and Provincial Shares 


of the Value of Installations, 1971 


Average 
Annual Share of @) 
Computer Share of Rate of Value 
Installations Number Growth, Estimates 
Province 1968 1973 1968 1973 1968-73 LOL 
No. No. ya r4 7 yA 
Alberta 119 SOL 7.4 8.7 3343 6.9 
British Columbia 107 499 6.6 8.7 36.1 6.4 
Manitoba 69 223 He3 369 26.4 4.4 
New Brunswick 16 90 1.0 156 41.4 120 
Newfoundland 9 56 02:6 20 HUAN Ah 0.4 
Nova Scotia 31 165 9 209 39.3 Let 
Ontario 811 2,809 50.3 49.0 28.2 Deere 
Prince Edward ; 

Island = 10 - 0.2 - % 
Quebec 410 NF 28h 25104 Zone 2564 2560) 
Saskatchewan 41 109 ed 19 21.66 145 
Northwest 

Territories ~ a - * - * 
Yukon - 2 = * - * 

Total 6435 ie aes) 100.0 100.0 28.9 100.0 


(a) Data extracted from Branching Out, Report of the Canadian Computer/ 
Communications Task Force, Department of Communications, Ottawa, 
Ones VOL xps) 44% 


Source: Canadian Information Processing Society, Annual Computer Census, 
Whitsed Publishing Limited, Toronto, Ont., 1968, 1973. 
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In terms of average annual rates of growth in the number of 
installations during the 1968 to 1973 period, the importance of Ontario, 
at 28.2 per cent, is reflected in the Canadian average of 28.9 per cent. 
Most noticeable were the Provinces of Newfoundland and New Brunswick, 
each with over 40 per cent average annual rates of growth, but the 
number of systems installed in the base year of 1968 was very small. 
Alberta, British Columbia, and Nova Scotia were the other provinces 
exhibiting rates of growth above the national average. Manitoba, 
Ontario, Quebec, and Saskatchewan were all below the national average. 
These rates of growth in the number of installations are in contrast 
to rates of growth in the value of installations, the national average 
of which was just 15.3 per cent, as noted in Table 4.5. 


Computer Installations by User Classifications 


Virtually all types and sizes of businesses and institutions 
employ computers, either in-house or by means of a service bureau, for 
an immense variety of tasks. The respondents to the CIPS Computer 
Census are requested to classify themselves on their returns to one of 
a number of industrial classes that most closely describes the type of 
business or activity in which they are engaged. The resultant classi- 
fications form the basis of the statistics presented in Table 4.7. 
This shows a breakdown of the number and value of installations in 1968 
and 1973 by 12 categories of users, plus a class for those users who 
could not identify their businesses or activities with any one of the 
12 categories. The bulk of the installations in the "other services" 
classification is understood to be accounted for by educational 
institutions. 


In both 1968 and 1973, the major portion of the value of 
installations was concentrated in five user classifications: manufac- 
turing, government, service bureaux, other services, and financial 
institutions. These five classes combined accounted for 72 per cent 
of the total value of installations in 1973, with manufacturing, 
government, other services, service bureaux and the financial sector 
accounting for 17.1, 16.0, 13.6, 13.4, and 12.0 per cent respectively. 
The combined share of these five classes is essentially the same as in 
1968, although the shares held by individual classes have changed 
substantially. Service bureaux have increased their share sharply, 
from 8.7 per cent to 13.4 per cent. Government and other services 
classes have increased their shares also, while the shares of manufac- 
turing and the financial section declined. 


The total value of installations doubled from $752 million 
to $1,530 million during the 1968-1973 period. The five major using 
industries increased their value of installations from $534 million to 
$1,102 million, slightly more than a twofold increase. The remaining 
industries expanded their value of installations from $218 million to 
$428 million. The most rapid growth in the value of installations was 
in service bureaux and communications, an average annual rate of 
growth of 25.2 and 28.1 per cent respectively. 
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Table 4.7: Number and Estimated Yetues of Computer 
Installations in Canada by Industrial 


Classes, 1968 and 1973 


Number 

Average 

Annual 

Computer Share of Rate of 

Installations Number Growth, 

1968 1973 1968 1973 1968-73 
No. Noe 7, ee 
Primary/Resource 50 154 Slt 254 2552 
Construction 29 86 138 ne 24.3 
Manufacturing 400 1g407 24.8 O45 28.6 
Transportation 60 247 eT) 463 3267 
Utility 80 213 520 B77 21.6 
Communications 40 206 D5 3.6 38.8 
Distribution 128 600 7.9 10.5 36.2 
Financial 191 384 8 6.7 15:0 
Other services 243 1,098 15<1 19.4 S52 
Service bureaux 15 359 Tal 6.3 25.6 
Government 186 698 1.5 D2. 30.3 
Petroleum Ta 124 4.8 Dita 10.0 
Others 14 160 0.9 2a 62.8 
Total F613 5736 100.0 100.0 28.9 

Estimated Value 

Average 

Annual 

Computer Share of Rate of 

Installations Number Growth, 

1968 1973 1968 1973 1968-73 

- $ million - 7, z 3 

Primary/Resource 16.0 LS? Dak 228 22.0 
Construction Bod 6.8 OFF 0.4 BN, 
Manufacturing 146.0 26126 19.4 Lek 1208 
Transportation 38.8 67.8 BaZ 4.4 11.8 
Utility poe iO. Gay Tee. 17.9 
Communications Sts.) 29.0 reli 139 28.4 
Distribution LES aS 94.9 5.6 bad 16.9 
Financial 126.9 13372 16.9 230 720 
Other services 83.9 208.2 ae 13.6 19.9 
Service bureaux 65.6 204.3 827 2344 2555 
Government L118 2O4c2 14.9 16.0 16.9 
Petroleum G153 54.9 6.3 356 30 
Others Pe? 213 Leora as 2100 
Total Tale8 13529.9 100.0 100.0 i5V3 


(a) Values calculated by the Tariff Board. 


Source: Canadian Information Processing Society, Annual Computer Census, 
Whitsed Publishing Limited, Toronto, Ont., 1968, 1973. 
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Of particular interest is the increase in the estimated 
value of service bureau installations during the period. This clas- 
sification concerns a closely related industry, and the absolute value 
of its installations, combined with the rate of growth, make it of 
special significance. The high rate of growth exhibited by service 
bureaux is, in part, a reflection of the high expectations accorded 
the computer services industry during the 1968 to 1973 period. There 
were many new entrants to the business, and investment in computing 
equipment was substantial. -It is also a reflection of the demand for 
computer services by customers who either did not want to install an 
in-house computer system, preferring not to become involved in the 
intricacies and staffing needs of computer applications development, 
or else wanted to complement their in-house installation by obtaining 
specialized data processing services from a specialist supplier. The 
services provided by service bureaux, therefore, both complement in- 
house computer systems and compete with the computing equipment 
offered by the hardware suppliers, in the sense that the suppliers 
would otherwise provide the equipment directly to end-users. 


In terms of the growth in numbers of installations from 
1968 to 1973, there were several industrial classes with average 
annual rates of growth in excess of 30 per cent. These were communi- 
cations, distribution, other services, transportation and government. 
The largest numerical increases were recorded in manufacturing with 
1,007, other services with 855, and in government with 512. A few 
industries, including finance, petroleum and utilities, had a smaller 
share of the total number of installations in 1973 than in 1968. It 
is conceivable that a declining share in any one industrial classifi- 
cation could be offset by increased usage of service bureaux. 


Table 4.7 does not, of course, reveal the extent to which 
computer systems have moved into increasingly wider areas of applica- 
tion. The development of faster, more compact and less expensive 
mini-computers, for example, has facilitated their use in the control 
of industrial processes. More recently, the emergence of micro- 
computers at very low prices has the potential for creating entirely 
new classes of users, such as households. If such a development were 
to occur, computer installations would no longer be confined to commer- 
cial, industrial and institutional users. 


The Relative Size of the Canadian Market 


The previous sections have served to quantify and describe 
various measures of the Canadian market for computing equipment. In 
order to ascertain how large or small the Canadian market is by com- 
parison with other national markets, the Board has used two measures 
that help to establish this relationship: the estimated value of 
computer installations in selected countries; and the estimated value 
of computer installations expressed as a share of the gross national 
product of selected countries. These are shown in Table 4.8 for the 
years 1971 and 1973. 


In terms of the estimated values of computer installations, 
Canada ranked seventh in both 1971 and 1973, and in each of those 
years, accounted for just under 3 per cent of the total value of 
world-wide installations. In relation to the largest national market, 
that of the United States, the value of Canadian installations repre- 
sented about 4.5 per cent of the value of U.S. installations in 1971, 
and about 5.1 per cent in 1973. 


ft 8 


In terms of the estimated values of computer installations 
as a share of gross national product, Canada ranked third after the 
United States and the United Kingdom in 1971, and fifth in 1973. 
Canada, therefore, appears to be one of the foremost users of computers 
in its pursuit of industrial, commercial and institutional objectives. 
Nevertheless, the United States remains considerably ahead of all other 
countries in this respect, demonstrating both the wide acceptance of 
computers in that market area, and the scope for market growth which 
exists elsewhere in world markets, including Canada. 


The increase in the value of computer installations between 
1971 and 1973 shows that the largest growth was, in fact, occurring 
outside the United States. While installations in the United States 
increased by $1.04 billion, or 1.8 per cent, the value of all other 
installations increased by $7.4 billion, or 18.2 per cent. This is too 
short a time-frame to arrive at definitive conclusions regarding the 
long-term, particularly in the light of cyclical considerations in 
recent years. Yet, the magnitude of the gains made elsewhere during 
the period tends to suggest that the market for computing equipment is 
relatively more mature in the United States than elsewhere, and that 
while significant gains will continue to be made in the United States 
as usage diversifies and expands, even higher rates of growth will 
continue to be evident in other world market areas. 


As far as Canada is concerned, the increase in the value of 
Canadian installations between 1971 and 1973 at $235 million, or a 
little over 8.7 per cent, was a modest increase in comparison with 
that of the majority of countries. Nevertheless, the data in Table 4.8 
shows that the Canadian market is significant in world terms, even 
though both it and other markets outside North America tend to be 
over-shadowed by the sheer size and dynamic nature of the market for 
computing equipment in the United States. 


SUPPLIERS OF COMPUTING EQUIPMENT 


On the supply side of the Canadian market, there are basi- 
cally three main types of suppliers of finished computing equipment: 
computer systems suppliers; independent peripheral equipment suppliers; 
and related telecommunications equipment suppliers. The computer 
systems suppliers provide a variety of computer systems consisting of 
mainframes, peripherals and, in one or two instances, related telecom- 
munications equipment. These companies supply the bulk of the comput- 
ing equipment market, and they are invariably subsidiaries of multi- 
national enterprises, chiefly U.S.-based. The independent peripheral 
equipment suppliers provide peripherals for attachment to the main- 
frames provided by the computer systems suppliers, and stand-alone 
peripherals for use in support of data processing installations. Many 
of these suppliers are subsidiaries of U.S.-based companies. The 
related telecommunications equipment suppliers provide this equipment 
to users of computer syStems operating in a teleprocessing mode, and 
they include both Canadian- and foreign-owned companies. These three 
types of suppliers engage in trade mainly at the retail level, but 
some are also involved in trade at a wholesale level. 


138 


[euoTeULIAqUY Ssotastieis Tepoueuty Teuotie 
‘OTTTAUOIMON SUOTIeAOdI0N eIed TeuoTtzeur9zUl 


8 
TZ 
6T 
i! 
9 


rN 


S 
13 
2 
7 
8 
6°8 
oy) 
Lee 
6 


( 


AawMwNA 


e 
e 
e 
° 


N 


T 


an) 


o 
t 
9 
0 
2 
8 


ow 


ia) 


9 
8 
€ 
S 
T 
0 
L 
£10 
cc 
ey b 
Tat 
o°vt 
8°T 
Z 
€L6T-TL6T 
SUOTIETTeISUL 
jo onTtea 
UT esPeDUT 


“261 


‘zaqueqdas 


6 


puny Arejouoy] 
uleqU] wory pue f/6T *Z 3snBny pue TL6T ‘/T rzequeseq ‘*sseW 


“sziodey Azjsnpuy dda wory pre0d JytTaey oy Aq poqdepy +e01no0s 


ce C17 me Cl °c 
0”°SS TEs £S°€S Brey 
Se €66 ‘SS 00S ‘LY 
aa T6lat a OC. 
Ci-0 €yT 91°0 OOT 
0€°0 OST 9€°0 OT 
L8°0 €f7 €8°0 CYT 
87°T Sse L6°0 CLT 
€47°0 Oce as 0 0SZ 
(2) 79°0 7ZE 99°0 ccc 
€7°T 6LS Peat CVE 
(2) 48°0 SCE regan GSE 
(e)90°T 6S4 80°T C0” 
90°T €79 80°T STY 
60°T 7479 CC mL OES 
00°T 62E °T 86°0O 040 ‘T 
87°T O¢S-T 6E°T G67 °T 
(2)07°0 C6T‘Z a 0947 *T 
Coat ZIO‘E yi I OST-c 
C6°T ToGse Tea kere 
Geet 726° Valea! 098 °Z 
One CLEe 97°T 068°Z 
TE2Z 7476 ‘67 rd 006 ‘82 
vA UOTTT FU $ vA UOTE 
aNd E161 JO Pua aNd TL6T JO pug 
Bde) 31eUsS se suotT eT Tey sul JO 3i1eyUus se suoTtzeTTeysul] 
suotizeT[esasuy zoqynduoy) suoTieTTeysuy azeqandwo) 
Jo oOnTeA age) OnNTeA jo OnTeA JO onTeA 
po zeurtjiasy po weurtjasy7 


€Z61 pue IL6L 
suotjiodoig se setzqunoD) pewoeTeS UT suoTIeTTeISsUL AejndmoD §j 


Sjonpoig TeUOTIEN Ssorg ATEYL FO 


*7L6T (®) 


TeqoL Jo x se epeued 


*s*n Jo % se epeue) 


TeIOL 
setaqunod 19430 TIV 
ACMION 
ODTXOW 
BOTAFV YINoS 
yaeuueqd 
TF2e1g 
uteds 
pueT1ezIq TMs 
unt3Teq 
UdPOMS 
etTerysny 
spueT19qION 
ATe31 
epeue) 
ussn 
Qouelrg 
wopsuTy peatun 
ueder 
Auewie) 3S9M 
soqeqis peqrun 


Aazunoy) 


o senqtea poqyeutasy” :8°y STIPL 


139 


Although the main types of suppliers noted above provide by 
far the majority of finished goods to the Canadian market, the supply 
function is more complicated than the initial description might 
Suggest. There is, for example, some overlap between the types of 
suppliers, and many are engaged in the marketing of commodities other 
than those of direct concern to this Reference. There are also three 
other types of computer hardware suppliers that deal directly with 
users in the Canadian market. Although not as dominant as the main 
suppliers, they nevertheless represent either complementary or alter- 
native sources of supply. These are: first, the leasing companies 
which buy computer systems usually from the computer systems suppliers, 
and which lease systems or units of equipment to users on a long-term 
lease; second, the Canadian agents and distributors of systems and 
units of equipment for those foreign suppliers which are usually too 
small to establish a direct presence in the Canadian market; and third, 
the domestic telephone companies which buy related telecommunications 
equipment from both Canadian and foreign producers, and rent this 
equipment directly to users. 


In addition to selling equipment directly to end-users, at 
the wholesale level of trade, a number of the firms also supply 
finished units of equipment to original equipment manufacturers (OEMs). 
An example would be where a computer systems supplier sells mini- 
computer mainframes to an independent peripheral equipment manufacturer 
for incorporation into data entry systems. These same suppliers also 
provide finished units of equipment as inputs to other industries, as, 
for example, in the provision of minicomputers for use in aircraft 
flight simulators. At the present time, trade at the wholesale level 
for finished computer hardware in Canada is not thought to be very 
extensive; but as computers and computer products become more widely 
employed within other types of machines, wholesale trade may become of 
much greater significance to computer hardware suppliers. 


The suppliers of parts, components and subassemblies must be 
taken into account to complete the supply perspective. These suppliers 
consist of a number of producers, and a number of parts distributors 
that obtain parts from Canadian and foreign sources. The parts, com- 
ponents and subassemblies in question are those that are used in the 
production of finished computing equipment in Canada. Many of these 
parts, however, are imported directly by the larger finished product 
manufacturers from foreign affiliated companies, or from foreign parts 
manufacturers. Much of the trade in parts, therefore, is beyond the 
reach of the Canadian parts suppliers. 


On the basis of information from a variety of etipecs oh. the 
Board believes that there were about 200 computing equipment and parts 
suppliers which were active in 1972-1973. Their names, together with 
certain pertinent information relating to their computer hardware 
interests, are to be found in Appendix C. 


(1) The sources include membership lists from CBEMA and EIAC; the 
federal Department of Industry, Trade and Commerce; the Canadian 
Trade Index; and Canadian Datasystems, various issues. 
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Computer Systems Suppliers 


The essential difference between computer systems suppliers 
and the independent peripheral equipment suppliers is that the former 
provides mainframes or central processing units either separately or in 
combination with their other products, whereas the latter do not. A 
user or potential user of computing equipment, however, can avoid buy- 
ing or renting a mainframe from a systems supplier by indirect means, 
such as dealing with a leasing company, a facilities management firm, 
or through the use of a service bureau. 


In 1972-1973, according to information gathered by the 
Board, there were 37 firms, including a few Canadian distributors and 
leasing companies, that were actively marketing computer systems in 
Canada. The Board estimates that these companies accounted for sales 
of about $550 million in 1972, or about 92 per cent of total market 
values at the retail level for computing equipment. Sales data for 
prior or subsequent years by company were unavailable, so the Board 
made use of CIPS census data to indicate the growth in market shares 
of particular suppliers of computer systems. The census data indicate 
the relative positions of 11 suppliers of computer systems who 
accounted for almost 95 per cent of the total value of all computer 
installations in Canada as at May 1, 1973, and almost 94 per cent of 
the number. These suppliers, together with the number and value of 
their installations in 1968 and 1973, are shown in Table 4.9. 


The proportion of the number of computer installations of 
particular suppliers changed considerably between 1968 and 1973. It 
is apparent from the data in the table that the positions of Burroughs, 
Digital, Datagen and Philips, have improved greatly since 1968. In 
1973, those four companies accounted for 45.9 per cent of the number of 
computer installations, a significant increase from the 15.7 per cent 
share held by those firms five years earlier. 


These changes in market shares are due largely to the 
upsurge in popularity of smaller computer systems. In general, sup- 
pliers which experienced the fastest increase in share and growth in 
the number of installations were those whose product mix consisted 
largely of minicomputers, small accounting computers and small 
general-purpose systems, while those firms whose numerical share and 
growth increased more slowly, or declined, had a product mix weighted 
more towards medium- and large=-scaled systems. 


IBM continued to be the dominant supplier in terms of the 
number of installations. In 1973, it accounted for 1,458 installations 
or 25.4 per cent of the total. This represented, however, a sharp 
decline from the 59.5 per cent share it held five years earlier. Most 
of the erosion in the numerical market share has occurred since 1970, 
in large part as a result of the strong demand for the smaller types 
of computer systems in which IBM had relatively few models until 1973 
on 1974. 


Burroughs, with 1,042 installations in 1973, moved into 
second place behind IBM. Its average annual rate of growth in number 
of installations in the five years prior to 1973 or 56.5 per cent was 
greater than that of any other firm, and as a result it had 18.2 per 
cent of total number of installations in 1973 compared with 6.8 per 
cent in 1968. 
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Table 4.9: Number and Estimated vee of Computer Instal- 


lations in Canada, by Supplier, 1968 and 1973 


Number 
Average 
Annual 
Computer Share of Rate of 
Installations Total Growth 
1968 1973 1968 1973 1968-1973 
No. No. i i i 
IBM Canada Ltd. 959 1,458 5965 25.4 8.7 
Burroughs Business 

Machines Ltd. PLO tel 042 6.8 1652 5G. 
Digital Equipment of 

Canada Ltd. 143 986 8.9 y My ieee 47.2 
Honeywell Information 

Systems 117 448 Pe 18 30.8 
Sperry Univac 

Computer Systems 79 382 4.9 6.7 Sie 
Datagen of Canada Ltd. - 380 ~ 6.6 o% 
Philips Electronics 

Industries Ltd. - Lee - 3.9 ae 
Hewlett-Packard (Canada) 

Ltd. - 185 - A ote 
NCR Canada Ltd. 37 p52 225 2.6 SenL 
Control Data Canada Ltd. 13 70 4.5 ee 0.9 
Xerox of Canada Limited - 45 - 0.8 airtel 
Others 95 366 De0 6.4 31.0 

Total 1,613 5,736 100.0 100.0 28.9 
Value 
Average 
Annual 
Computer Share of Rate of 
Installations Total Growth 
1968 1973 1968 1973 1968-1973 
- $ million - vs h h 
IBM Canada Ltd. Doe) B76eL (Alas 57.4 10.3 
Honeywell Information 

Systems 47.4 146.9 6.3 9.6 25.4 
Sperry Univac 

Computer Systems 36.1 14553 4.8 9.5 Soe 
Burroughs Business 

Machines Ltd. Zia iMoyrte) 20 5.0 29.4 
Control Data Canada Ltd. 2050 59.7 3.8 3.9 15.8 
Digital Equipment of 

Canada Ltd. 9.8 end ico 3.9 43.5 
NCR Canada Ltd. 15.0 3360 Ze O Pare 3 A es 
Xerox of Canada Limited - 24.5 - ADT: 3 
Datagen of Canada Ltd. - 13.8 - 0.9 ate 
Hewlett-Packard (Canada) 

td: - 9.2 - 0.6 oe 
Philips Electronics 

Industries Ltd. - 7.6 = 0.5 oe 
Others SOrd.0 © 15.0) © Oe sone Bow 5.9 

Total 75128 1929 30 100.0 100.0 i523 


(a) Value of installations estimated by the Tariff Board. 


Source: Number of installations and per cent of value obtained from 
Canadian Information Processing Society, Annual Computer Census, 
Whitsed Publishing Limited, Toronto, Ont., 1968, 1973. 
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The number of installations by Digital Equipment increased 
at an average annual rate of 47.2 per cent, or only slightly less 
rapidly than that by Burroughs. Its number of installations rose to 
986 from 143 five years earlier and represented 17.2 per cent of total 
installations in 1973 compared with 8.9 per cent in 1968. Very high 
rates of growth in the number of computer systems installed in recent 
years were also made by Philips and Datagen. 


In terms of value of installations, all major firms, except 
IBM, increased their market share during the five-year period from 
1968 to 1973. Nevertheless, IBM was still the dominant supplier, 
although its share of the value of installations fell from 71.4 per 
cent in 1968 to 57.4 per cent in 1973. Its nearest competitor, 
Honeywell, had installations with an estimated value of $146.9 million 
by 1973, or just one-sixth the value of IBM's $878.1 million. 


Most of the computer systems suppliers in Canada are subsidi- 
aries of foreign-owned companies with headquarters located mainly in 
the United States. The types and ranges of computer systems offered 
by these companies in Canada are usually the same as those offered 
elsewhere. In general, there is virtually no lag between the time the 
equipment is first introduced and the time that it is offered for sale 
in Canada. It has been suggested that this allows Canada to benefit 
from the latest computer technology that is available anywhere despite 
the absence of Canadian-owned enterprises in all stages of the develop- 
ment, manufacture and sale of computer systems. 


Peripheral Equipment Suppliers 


Apart from the 37 computer systems suppliers which provided 
peripheral equipment either as part of their systems or as separate 
units in 1972-1973, the Board believes that there were another 75 
firms actively engaged in the supply of peripheral equipment in Canada 
at that time. These independent peripheral equipment suppliers con- 
sisted of 34 Canadian-owned companies which were mostly agents and 
distributors for peripherals of foreign manufacture, and 41 foreign- 
owned companies which were very largely the Canadian sales subsidiaries 
of U.S. independent peripheral equipment manufacturers. 


The Board has estimated that the sales of the 75 independent 
peripheral equipment suppliers in 1972 were about $36 million, or about 
6 per cent of total value of the computing equipment market at the 
retail level. The average revenue per firm derived from sales of this 
equipment was slightly less than $500,000, but many of the companies 
also marketed unrelated products, such as office and photographic 
equipment. It is believed that the independent suppliers of peripherals 
have since improved their share of the total market, and that their 
sales are growing at a slightly higher rate than the market as a whole. 


The Canadian-owned agents and distributors tend to market a 
variety of peripheral products from a number of foreign manufacturers. 
Some distributors may represent 12 or more manufacturers in the 
Canadian market, and the product lines are either complementary or 
unrelated. A few Canadian-owned peripheral equipment suppliers also 
manufacture the products which they provide, and in these instances 
they tend to concentrate their efforts on not more than two or three 
products. 
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In contrast to the Canadian-owned agents and distributors, 
the foreign-owned subsidiaries of the independent peripheral equipment 
manufacturers usually offer only the range of equipment manufactured 
and supplied by the parent company. The range tends to be limited to 
specific types of peripherals such as data entry systems, or add-on 
memory units, or magnetic tape and disk drives. 


The independent peripheral equipment suppliers, whether 
Canadian- or foreign-owned, generally do not have an extensive market~ 
ing network throughout Canada. Most of the firms focus upon particular 
geographical markets, such as Toronto-Ottawa-Montreal, or Vancouver- 
Calgary-Edmonton. This seems to be confirmed by the fact that less 
than one third of the 75 independent suppliers have offices, including 
a head office, in two or more locations in Canada. The computer 
systems suppliers, in contrast, generally. have offices in every large 
city and in most provinces. 


Related Telecommunications Equipment Suppliers 


The Board identified at least 21 companies that were actively 
engaged in the supply of related telecommunications equipment in Canada 
in 1972. Of these suppliers, thirteen were Canadian-owned companies, 
and eight were foreign-owned. The majority of the Canadian-owned sup- 
pliers were agents and distributors of mostly U.S.-manufactured related 
telecommunications equipment, but four produced this type of equipment 
in Canada. The eight foreign-owned suppliers were subsidiaries of 
producers located mainly in the United States. These 21 suppliers were 
those that were most closely identified with the supply of related 
telecommunications equipment. 


The nature of this equipment can render its segregation from 
other types of computing equipment difficult. Communications processors 
and message concentrators, for example, may be special types of small 
computer systems, or minicomputers that have been adapted to communica- 
tions processing. It would not be incorrect, therefore, to include 
certain systems suppliers in any listing of related telecommunications 
equipment suppliers. Moreover, at least one computer systems supplier 
is known to provide separate modem units; and other types of modems are 
now being incorporated in the data communications terminal of the 
product lines of other suppliers of computer systems. 


There is a further complication involved in the supply of 
this equipment inasmuch as the telephone companies in Canada also 
provide certain products included in this category. In most instances, 
they act as distributors for equipment purchased from the four Canadian 
producers noted above, but they also import equipment from foreign 
manufacturers to supply some of the Canadian market requirements. The 
involvement of the telephone companies is of importance to the smaller 
Canadian suppliers particularly, because it tends to overcome the need 
for a sales and service network. In reality, therefore, there are 
more suppliers of this equipment than the 21 companies the Board has 
identified; the systems suppliers and the telephone companies are also 
involved, but the extent of their market participation remains in doubt. 
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The market value at the retail level for related telecommuni- 
cations equipment has been estimated by the Board to amount to about 
$12 million in 1972, or about 2 per cent of the total market value for 
all computer hardware in that year. The average revenue per firm for 
the 21 identified suppliers therefore amounted to about $570,000 in 
1972, but even this low figure is undoubtedly overstated in view of 
the market participation by the systems suppliers and telephone 
companies. It can be explained, however, by the fact that many of the 
companies do not rely solely on this equipment for their total revenues, 
but also supply other communications and electronics products to other 
markets in Canada. 


Parts Suppliers 


There are two types of suppliers that provide parts, components 
and subassemblies to the open market in Canada. These are the producers 
of parts, and the distributors of both imported and Canadian-made parts. 
Information gathered by the Board indicated that there were 63 producers 
in Canada, in 1972, of parts that could be used in the manufacture or 
assembly of finished computer products, and these producers are listed 
in Appendix C. Some 34 parts producers are Canadian-owned firms, and 
the remainder are mainly subsidiaries of U.S. companies. However, the 
extent to which the parts produced in Canada are relevant to, or are 
actually used by the computer hardware industry is open to question. On 
the basis of the evidence available, it appears that only a very small 
proportion of Canadian-produced electronic parts is used by computer 
hardware manufacturers in Canada. Other less critical parts of a non- 
electronic nature, such as metal housings, may well be purchased from 
Canadian parts producers to a much greater extent. The bulk of the 
parts producers’ output, particularly electronic parts, is believed to 
be used in home entertainment and communications products. 


The Board has not attempted to identify all of the parts 
distributors in Canada because the major portion of their sales is also 
believed to be derived from industries other than computer hardware. 

Some of the parts distributors are subsidiaries of U.S. parts manufac- 
turers, such as Motorola and Fairchild Semiconductor; others are subsidi- 
aries of U.S. parts distributors, such as Hamilton-Avnet, Cramer 
Electronics, and Sweber Electronics. There are also a number of Canadian- 
owned parts distributors, including Cesco Electronics, Payette Radio, and 
Wackid Radio. It is understood that the manufacturers of computing 
equipment in Canada generally obtain parts from distributors in only 
three circumstances: when the quantities involved are sufficiently small 
that the advantage in buying directly from the parts manufacturer is 
offset; when an urgently needed part is required to overcome production- 
line shortages; and when the part in question is exclusive to the 
distributor. 


By far the largest proportion of parts used in the production 
of computer hardware in Canada, however, is imported directly by the 
manufacturers of finished products. Table 4.1 shows imports of parts 
amounted to $114.4 million in 1972, or over 96 per cent of the total 
parts market. The major proportion of parts imports is the result of 
transfers between affiliated international companies; and for those 
companies that are highly vertically integrated, such parts are neither 
for sale to other manufacturers, nor is there usually any intention of 
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obtaining them from other parts suppliers. A large proportion of the 
parts market, therefore, is virtually closed to independent outside 
suppliers. The parts incorporated into finished products that are 
Subsequently exported are eligible for duty drawback, which implies 
that Canadian-produced parts must also be competitive in price with 
those produced elsewhere because they have no protection against 
foreign-produced parts. 


THE PRODUCTION OF COMPUTING EQUIPMENT 


On the basis of its survey of the industry, the Board has 
estimated the value of shipments 1) of computing equipment in Canada 
in 1972 at $206.4 million. Mainframes accounted for $12.5 million, 
or 6 per cent of the value; peripherals accounted for $157.2 million 
or 76 per cent; related telecommunications equipment accounted for 
$2.8 million, or under 2 per cent; and parts, components and sub- 
assemblies accounted for $33.9 million, or about 16 per cent of the 
total value of shipments in 1972 (see Table 4.1). It is evident from 
these figures that Canadian production was concentrated on peripheral 
equipment. Although peripherals have continued to be the major 
product group in production in Canada since that time, there have been 
a number of changes in the products manufactured and in the structure 
of the industry that have affected the composition of the industry's 
output. The changes in production since 1972 are discussed later in 
this chapter. 


In terms of ownership, foreign-owned firms dominate the 
computer hardware manufacturing industry in Canada. The Board has 
estimated that, of the total value of shipments of computing equipment 
in 1972 of $206.4 million, Canadian-owned firms accounted for $15.5 
million, or 7.5 per cent; and foreign-owned firms accounted for $190.9 
million, or 92.5 per cent. The domination of the Canadian market for 
computing equipment by foreign-owned suppliers was noted previously. 
It appears that foreign-owned producers dominate production in Canada 
as well. 


When ownership by product group is considered, the propor- 
tions of production varied considerably. Canadian-owned firms 
accounted for 16 per cent of the value of mainframe shipments, 7 per 
cent of the value of peripheral equipment shipments, and 84 per cent 
of related telecommunications equipment shipments. Even the higher 
proportions for mainframes and related telecommunications equipment, 
however, are somewhat misleading in that the former included special- 
purpose mainframes for use outside the primary market, and the value 
of the latter was small by comparison at $2.3 million. As far as the 
Board could ascertain, Canadian-owned firms accounted for only a 
relatively insignificant proportion of the value of shipments of 
parts, components and subassemblies. 


(1) The value of shipments is a useful indication of the value of 
production because it normally reflects full factory costs of 
production, plus a margin to cover certain post-factory costs 
and a return on investment. There are no published statistics 
pertaining to the production or value of shipments of computing 
equipment. 
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Most of the output of the industry is exported; only a small 
proportion is retained for the domestic market. According to informa- 
tion derived from the Board's survey of the industry, total exports 
amounted to 87 per cent of the value of shipments. This high exports- 
to-shipments ratio(l) reflects the degree to which the rationalization 
of production has taken place among many of the subsidiaries of the 
foreign-owned producers. 


Until the late 1960s, the foreign-owned producers in Canada 
generally operated plants of the miniature replica type, whereby small 
quantities of a fairly extensive range of products were manufactured 
mostly for Canadian consumption. As the range of products became 
wider, such a strategy of production could be pursued only by incurring 
inefficiencies in production because of the limited size of the Canadian 
market. Most of the foreign-owned producers decided to rationalize 
their production facilities in Canada and elsewhere, concentrating on 
the manufacture of only two or three products or subassemblies in a 
single location so that they could supply the entire needs of very 
large international market areas, of which the Canadian market would 
obviously be only a small part. Under this strategy, longer production 
runs could be maintained and benefits derived from more efficient 
production. At the same time it was recognized by the manufacturers 
that, except in those few instances where production and market demand 
in Canada coincided, most Canadian market needs would have to be met 
through imports. 


The firms which had rationalized their production by 1972 
included Digital Equipment, Honeywell Information Systems, and IBM. 
Two other firms that had established manufacturing facilities in Canada 
at that time, commenced their operations on a rationalized basis; 
these were Control Data Corporation and Sperry Univac Computer Systems. 
The NCR Canada Ltd., in its brief to the Board, endorsed rationalized 
production and announced plans for the production of a certain type of 
banking terminal under this concept. Burroughs Business Machines Ltd. 
also planned to commence their manufacturing operations in 1975 on a 
rationalized basis. These firms represent the largest foreign-owned 
manufacturers in Canada, and indeed, the largest firms in the computer 
hardware industry. The fact that they have all adopted or endorsed a 
strategy of rationalized production suggests that it is a very signifi- 
cant factor in the economics of world-wide computer hardware production. 
Not all of the foreign-owned producers, however, have adopted this 
approach. Some of the smaller foreign-owned companies have chosen to 
assemble a wide variety of equipment in Canada. 


Where Canadian-owned firms are concerned, the concept of 
rationalized production does not usually arise. The firms are 
generally too small to have production facilities both in Canada and 
in other countries. The largest Canadian-owned firm, Northern Telecon, 


(1) The exports-to-shipments ratio derived from Table 4.1 is 90 per 
cent. This even higher ratio results from using exports reported 
by Statistics Canada rather than those reported in the Tariff 
Board survey. Differences may be due to the valuation of ship- 
ments noted previously, and to non-reporting in the survey, but 
the Board is satisfied that the ratio is of a very high order. 
These are discussed in more detail in Chapter VI. 
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a producer of related telecommunications equipment and computers for 
telephone circuit-switching, has production facilities in the United 
States, but these are not involved with computing equipment. Even 
without affiliated production facilities abroad, Canadian-owned firms 
have achieved success in meeting competition in foreign markets by 
exporting a high proportion of their output of computing equipment - 
an estimated 58 per cent of their value of shipments in 1972. 
Although this is not as high as the estimated 89 per cent of the 
value of shipments exported by foreign-owned companies in 1972, it 
represents, nevertheless, a very important portion of their output. 
The export orientation of Canadian-owned firms, however, is uneven. 
Some companies, such as Consolidated Computer Inc., have exported 
ai all of their production, while others have exported very 
Lttle. 


In much the same way as the rationalized production of the 
subsidiaries of the foreign-owned producers is concentrated on two or 
three products, so also is the production of Canadian-owned companies. 
Typically, Canadian-owned producers specialize in a narrow range of 
products, each manufacturing only one or two types of peripheral 
devices or related telecommunications equipment. They do not possess 
the resources and depth of the large multinational computer systems 
manufacturers, and for that reason are more vulnerable to advances in 
technology, and to shifts in user preferences which may leave their 
particular products obsolescent. 


The methods of production employed by Canadian producers of 
computing equipment range from being highly automated to being similar 
to customized assembly. The highly automated plants are usually those 
of the large, foreign-owned companies where both highly sophisticated 
machines and assembly line operations are employed. In general, how- 
ever, individual work stations in which several operations are per- 
formed are perhaps more common than assembly line operations. In many 
instances, process-control and other types of computers are used in 
various stages of the production of computing equipment. The methods 
also vary according to the type of equipment in production; it would 
appear that the production of mainframes involves a greater use of 
labour than do other types of equipment. Customized assembly, on the 
other hand, is more typical of the smaller Canadian- and foreign-owned 
firms. Individual work stations in which single units of equipment 
are assembled from start to finish are most common. Under this method, 
minor changes in the hardware to meet different customer requirements 
may be undertaken without great difficulty. Under all methods of 
production, producers appear to have committed relatively significant 
amounts of skilled labour to the testing and verification of finished 
products after final assembly. 


From an over all viewpoint, the production of computing 
equipment in Canada by both large and small firms is more in the 
nature of assembly operations than manufacturing operations. However, 
in view of the wide-scale rationalization of production, this is 
probably the situation that now prevails wherever computing equipment 
is made. 
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The production of computing equipment in Canada is under- 
taken largely in the provinces of Ontario and Quebec. In Ontario, 
production is centred in the Toronto area, and to a lesser extent, 
in the Ottawa area. Certain producers are located in a number of 
other towns throughout Ontario, including Waterloo, Peterborough, 
Brockville, and Carleton Place. In Quebec, production is centred 
the Montreal area. Very little production is undertaken in other 
provinces. A small value of related telecommunications equipment is 
produced in Vancouver and some parts manufacturing has taken place in 
Halifax. The locations of production facilities in Canada appear, for 
the most part, to be in or near the major Canadian market area. In 
view of the rationalization of production, this is probably a histor- 
ical relationship rather than a reflection of current needs. 


The Producers of Computing Equipment 


Since the Board's survey of the industry, which related to 
1972, several changes have taken place that have affected the producers 
of computing equipment in Canada. New firms have entered the industry, 
other firms have ceased production in Canada, and yet others have 
changed the types of equipment being produced. In short, the dynamic 
nature of the industry is reflected both in technological advances in 
the products manufactured and in the relatively rapid changes among 
producers. This section first discusses the situation that prevailed 
in 1972 concerning producers and their products; attention is then 
directed to some of the more significant changes that have taken place 
since that time. 7 


The Situation Existing in 1972 


In 1972, there were 25 companies engaged in the production 
of finished computing equipment in Canada. Six firms were reported as 
being engaged in the manufacture or assembly of computer mainframes, 
thirteen produced peripheral equipment and six produced related tele- 
communications equipment. Some firms produced equipment in more than 
one product group. The names of these companies and the products they 
produced are listed in conjunction with the names of suppliers in 
Appendix C. 


The names of 63 parts producers in Canada were brought to 
the attention of the Board. At the public sittings and through later 
contacts, however, it became apparent that the extent to which these 
producers provided parts to the finished computer product manufacturers 
could not be determined with any accuracy; indeed only one parts pro- 
ducer was able to estimate the value of its inputs to finished product 
manufacturers. Consequently, the Board is aware only of the total 
value of parts produced by the finished product manufacturers in 1972. 
Three computing equipment manufacturers reported that they produced 
parts, components and subassemblies in 1972 for use by themselves or 
by their affiliated companies for incorporation into finished computer 
products. 


(1) Based on information provided by computer hardware manufacturers 
and certain parts suppliers and distributors, it appears that most 
of the independent parts producers’ output in Canada is used by 
the home entertainment, communications and defence industries, 
together with a smaller portion diverted to other industrial, 
commercial and scientific uses. 
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Of the six mainframe producers in 1972, only Control Data 
Canada Ltd. was producing mainframes for general-purpose computer 
systems. It was beginning to bring into full production its mediun- 
scaled processor in its Cyber 70 series. Three other companies, 
Digital Equipment of Canada Ltd., Datagen of Canada Ltd., and the 
Canadian General Electric Company Limited, were assembling one or more 
models of minicomputers, with the latter company's model specifically 
designed for the control of industrial processes. The computer main- 
frames produced by Northern Telecom and GTE Automatic Electric (Canada) 
Ltd. were designed for use exclusively as parts of integrated electronic 
telephone exchanges and, as such, were destined for very particular 
markets outside the mainstream of data processing. 


The peripheral equipment produced in Canada in 1972 may be 
classified as either data communications terminals or data entry 
Systems and devices and data preparation devices. Nine firms produced 
data communications terminals of various types including CRT displays, 
teletypewriters, CAL terminals, large screen displays and mark-sense 
terminals. Four other firms, including the largest Canadian- and 
foreign-owned producers, manufactured key-to-tape and key-to-disk entry 
Systems and card data recorders and verifiers. The output of these 
four firms accounted for the bulk of the value of production of periph- 
erals and of total computing equipment in 1972. In terms of both the 
volume and value of production in Canada, production was therefore 
concentrated upon stand-alone peripherals that could operate independ- 
ently of any particular supplier's computer system. 


The six producers of related telecommunications equipment in 
Canada in 1972 were all reported to be producers of modems of various 
speeds and capabilities. Two firms were also reported to be producers 
of multiplexers. 


There were, in 1972, four producers of parts, components and 
subassemblies for use in finished computer products. Digital Equipment 
of Canada Ltd. produced back panels and other components for incorpora- 
tion into minicomputer mainframes; IBM Canada Ltd. produced semi- 
conductor devices and other parts for use in a range of equipment; 
Sperry Univac Computer Systems produced power supplies for most of the 
range of Univac computers; and Microsystems International Ltd. produced 
semi-conductor devices for use in computer memories. 


In 1972, many of the firms that produced computing equipment 
in Canada also manufactured non-computer products. In certain instances, 
many of the resources and skills employed in the production and market- 
ing of computing equipment were also utilized for these other products. 
The computing equipment produced by the Canadian General Electric 
Company Limited, Northern Telecom, and GTE Lenkurt Electric (Canada) Ltd., 
probably accounted for less than 3 per cent of their total output of 
all industrial and communications equipment. Similarly, the peripheral 
equipment produced by such firms as Ferranti-Packard Limited, Leigh 
Instruments Limited, Marsland Engineering Limited, and Westinghouse 
Canada Limited probably accounted for less than 15 per cent of the total 
output of each of these firms in 1972. 
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Recent Developments 


Information on changes affecting the production of computing 
equipment in Canada since 1972 has been derived initially from pub- 
lished reports, which the Board has confirmed where possible with the 
companies concerned. The expansions in productive capacity, the entry 
of new producers and product additions are first noted, followed by 
reports of firms withdrawing from production; these are all noted 
within the context of product groups. 


Mainframes - Control Data Canada Ltd., commenced the manufacture of 
large-scale general-purpose mainframes in its Cyber 172 and 173 
series in 1974. The first shipments were made in 1975, and the 
scheduled production for 1976 was 24 machines. In late 1975, a new 
Canadian-owned company, Display and Decision Systems Ltd., developed 
and produced a microprocessor CPU consisting of 54 bipolar chips. 
Licensing agreements were reached for the CPU to be manufactured in 
France by Compagnie Honeywell-Bull. Honeywell Information Systems 
took over the computer business of the Canadian General Electric 
Company Limited, in March 1974. It announced in November 1975, that 
it would take over the servicing and other functions involved with 
the computer systems of Xerox of Canada Limited, by the end of 1976. 
Micro Computer Machines Ltd., a new Canadian-owned company, was incor- 
porated in 1973 to produce small, battery-operated, self-contained 
minicomputer systems. The company produced 162 units in 1975, valued 
at about $1 million. In early 1976 the company expanded its produc- 
tion facilities to manufacture floppy disks, line printers and other 
products. Digital Equipment of Canada Ltd., continued its assembly 
of PDP1l minicomputers, and planned to expand its facilities in 1976 
to accommodate final assembly and testing and special computer systems. 
Consolidated Computer Inc., developed its own central processor for use 
in its Key-Edit 50 Phase II data entry system in 1974, but used PDP11 
mainframes provided by Digital Equipment for its Key-Edit model 1000. 
In early 1976, Consolidated Computer Inc. witnessed a major change in 
its financial and management structure, with Central Dynamics Ltd. of 
Montreal, and Fujitsu Ltd. of Japan, becoming financial partners. 
Interdata of Canada Ltd. commenced the assembly of minicomputer main- 
frames in April, 1974, at its Mississauga, Ontario plant. IBM Canada 
Ltd., commenced production in Toronto of two small computer systems 
for the Canadian and export markets: the System /3 Model 15 in 1974; 
and the System /32 in 1975. 


Datagen of Canada Ltd., announced in February 1975 that it 
would no longer produce mainframes at its Hull, Quebec plant and would 
revert to being a supplier of equipment from its U.S. parent. It was 
stated that in terms of both overhead costs and work scheduling 
problems, it was no longer efficient to operate the Canadian facility. 


Peripheral Equipment - Burroughs Business Machines Ltd. is expected 
to commence production of electronic disk cartridge drives at its new 
plant in Winnipeg about mid-1976. In 1975, Control Data Canada Ltd. 
produced data communications terminals for the Trans-Canada Telephone 
System, and a subsidiary of Control Data, Computing Devices of Canada 
Ltd., produced similar equipment for the Department of National Revenue. 
I.P. Sharp Associates, a Canadian-owned computer service company, 
developed and produced integrated systems of hardware and software in 
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1974. The hardware included CRT displays and communications control- 
lers. Marsland Engineering Limited, of Waterloo, Ontario commenced 
production in 1975 of its advanced version Model 33 teletypewriter 
designed for use with computers. In 1974, IBM Canada Ltd. started 
producing Model 3741 and 3742 data entry stations, and a new mediunm- 
speed printer used in several IBM systems at its Toronto facilities. 


In January 1975, Honeywell Information Systems closed its 
Bowmanville, Ontario plant due to a decline in demand for its key-to- 
tape data entry devices. It had previously also been producing 
banking terminals. 


Related Telecommunications Equipment — Gandalf Data Communications 


Ltd., a Canadian-owned company in Ottawa, expanded its product range 
in 1974 and 1975 by producing LDS multi-drop network controllers and 
private network computer exchange systems (PACX). 


In late 1972, the Canadian General Electric Company Limited 
discontinued the production of modems which had been manufactured in 
its Toronto plant. 


Parts, Components and Subassemblies - Interdata of Canada Ltd. 


commenced the assembly of printed circuit boards at its Mississauga, 
Ontario plant in June 1974. 


Two companies ceased production of semi-conductor devices in 
Canada in 1974 and 1975, some of which had been supplied to finished 
computer product manufacturers. Microsystems International Ltd., in 
Ottawa and Siltek Industries Ltd., in Bromont, Quebec both withdrew 
from business; intense competition was the primary cause cited. In 
1975, IBM Canada Ltd. began phasing down its production of semi- 
conductors and other components in its Bromont, Quebec plant, but 
nevertheless expanded its plant there in order to accommodate its 
typewriter assembly operations in Canada, which were to be transferred 
from Toronto over a four-year period. Digital Components Ltd., a 
Maritime producer of connectors used in computer hardware, withdrew 
from business in 1975. The closing of Honeywell Information Systems 
plant in Bowmanville also resulted in the withdrawal from production 
of certain subassemblies. 


Miscellaneous Products - Since 1972, the production of several 
devices which employ computer logic has taken place. The closest 
relevant product group that would encompass these is peripheral 
equipment. They are included here because they represent a signifi- 
cant value in terms of total production. The NCR Canada Ltd., 
developed and produced an electronic encoding system for banking in 
Waterloo, Ontario in 1974. The total production reached about 10,000 
units in 1974-75. Computer Performance Instrumentation Inc. devel- 
oped and produced a hardware monitor system which uses a combination 
of hardware and software at its plant in Kitchener, Ontario in 1973. 
Marsland Engineering Limited manufactured mail sorting machines EOL 
the Canadian Post Office under licence from Nippon Electric Co. Ltd. 
Production commenced in late 1974, and 16 units were delivered in 1975. 
Westinghouse Canada Limited obtained a contract in 1974 for the supply 
and installation of a computerized control system for the Montreal 
Metro Subway. CAE Electronic Ltd. also obtained contracts for 
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computer-based data logging systems and for air traffic control 
systems in 1973. The processors for the latter contract were to be 
provided by Interdata of Canada Ltd. 


The picture that emerges is one of a mixture of gains and 
losses in almost every product group, with no clear indication of over 
all expansion or contraction. On balance, it would appear that there 
has been a net increase in terms of mainframe production and a net 
decrease in terms of the production of parts, components and subassenm- 
blies. The production of peripherals may have been declining since 
1972 and some gains may have been made in related telecommunications 
equipment. 


EMPLOYMENT IN THE COMPUTER HARDWARE INDUSTRY 


The Board estimates that the suppliers of computing equipment 
employed about 14,000 persons in Canada in 1972. This information was 
derived largely from the Board's survey of the industry and was supple- 
mented by information from published sources. About 7,300 or 52 per 
cent were engaged in marketing; 3,100 or 22 per cent were engaged in 
production; 2,775 or 20 per cent were performing general administrative 
functions; and 825 or 6 per cent were engaged in research and develop- 
ment. These figures are shown in Table 4.10. 


The large number of persons engaged in marketing versus those 
in other functions is indicative of the need of this industry for the 
Supplier to interact directly with the user. The complex nature of the 
equipment requires that the supplier provide the user with a wide range 
of skills and services to be available both before and after the sale 
of equipment. The marketing function therefore includes such cate- 
gories of personnel as salesmen, systems engineers, application 
analysts, service representatives and those involved in market research, 
advertising and sales administration. Furthermore, the relatively 
large number of people employed in marketing, as contrasted with the 
number of production workers, also. reflects the fact that computer 
equipment is mainly produced elsewhere. 


The suppliers of related telecommunications equipment had a 
smaller proportion of employees engaged in marketing than suppliers of 
other types of equipment. This reflects the role played by the tele- 
phone companies in marketing this equipment and is an indication that 
the identified suppliers have less direct contact with users than the 
suppliers of the other product groups. In addition, related telecommuni- 
cations equipment in general may require more specialized and less 
diverse sales support personnel than other types of equipment. 


Companies that Supplied mostly mainframes and computer 
systems accounted for 86.4 per cent of total industry employment. 
This compares with 11.4 per cent for suppliers of peripherals and 
2.2 per cent for suppliers of related telecommunications equipment. 
Moreover, there were less than 25 employees, in three out of every four 
firms,supplying mainly peripheral or related telecommunications equip- 
ment. In contrast, firms supplying mostly computer mainframes and 
systems were significantly larger employers, usually employing over 
100 persons. The level of education of employees varied, particularly 
between companies which were mainly involved with assembly operations 
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and those which carried out development and manufacturing operations. 
The latter tended to have a higher proportion of university and tech- 
nical school graduates than the former. 


Table 4.10: Estimated Employment in Canada by Suppliers 
of Computing Equipment, by Supplier Group, 
by Business Function, 1972 


Business Function 


Research & Adminis- 
Market-— Produc- Develop- trative 
Supplier Group Total ing tion ment & Other 
- Number - 
Computer mainframes 
and systems (a) P2000 "onda" ay 5 620 2,380 
Peripheral equipment 1,600 850 250 175 32D 
Related telecommuni- 
cations equipment 300 125 75 30 70 
Total 14,000 7,300 5500 825 pang we fe: 


Computer mainframes 
and systems \4 

Peripheral equipment 

Related telecomnuni- 
cations equipment 


Total 


Computer mainframes 
and systems \@ 

Peripheral equipment 

Related telecommuni- 
cations equipment 


Total 


- Percentage for each business function - 


Diisd 2259 
Taee 15.6 
41.7 25.0 
saya Lapa 


= Percentage for each 


SOR 89.5 
NALS) Oil 
12 2.4 
100.0 100.0 


Dent 19.7 
10.9 20.3 
10.0 P53 | 

5.9 19.8 


market supply group - 


Idee 85.8 
Pie jee 

3.6 oie 
100.0 100.0 


(a) Employment data for the four firms supplying parts, components and 
subassemblies are included with those for computer system suppliers. 
Three of the four firms supplying parts, components and subassem- 
blies also supplied computer systems and did not provide separate 


data for these operations. 


Source: 


Taricr poard. 


(1) A section of the Board's survey of the industry sought information 
on the level of education of employees in firms supplying computer 


and related telecommunications equipment. 
only from certain suppliers. 


Usable data were obtained 
The highest level of education 


obtained, based on the returns from computer mainframe suppliers, 
showed 25 per cent of their employees had at least one university 
degree, another 25 per cent had post-secondary training - community 
college, etc. - about 37 per cent had completed high school and 

the remaining 13 per cent had less than complete high school 


education. 
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The Board estimates that employment in 1972 by firms engaged 
in some aspect of production of computing equipment and parts totalled 
11,400 persons. Of this number, 5,400 were engaged in marketing, 3,100 
in production, 825 in research and development and 2,075 in administra- 
tive and other jobs. These figures are shown in Table 4.11. Firms 
that produced equipment in Canada employ a significantly larger number 
of persons on average than firms which are suppliers only. Although 
producers accounted for just 18.0 per cent of the total number of firms 
in the industry, they nevertheless accounted for 81.4 per cent of total 
employment. 


Table 4.11: Estimated Employment in Canada by Producers 
and Suppliers of Computing Equipment, by 


Business Function, 1972 


Research & Adminis- 


No. of Market- Produc- Develop- trative 
Firms Total ing tion ment & Other 
- Number of employees - 

produperss 
Suppliers 24 11,400 5,400 3,100 825 2,975 
Suppliers only 109 2,600 1,900 ~ ~ 700 
Total 133. 14,000 7,300 3,100 825 2e095 

= Percentage os 

Peeicere 
Suppliers 18.0 81.4 74.0 100.0 100.0 74.8 
Suppliers only 82.0 18.6 26.0 - - ras Eee 
Total 100.0 100.0 100.0 100.0 100.0 100.0 


(a) Producers are also suppliers. 


Source: Tariff Board, 


The supply of computing equipment is characterized by a few 
large suppliers and a large number of small suppliers, the large firms 
accounting for most of the employment. This is indicated in Table 
4.12. In 1972, out of the total of 14,000 persons employed by suppliers, 
six companies, each employing in excess of 500 persons, accounted for 
75.6 per cent of total employment. The 12 largest firms accounted for 
84.4 per cent of total employment. Of a total of 133 firms, 97 employed 
less than 25 persons. These 97 firms, or 72.9 per cent of the total 
number of firms, accounted for only 1,095 employees or just 7.8 per cent 
of total employment. The number of employees in this latter group 
involved in supplying computing equipment averaged 11 employees per firm. 
A number of small suppliers are part of much larger organizations when 
activities other than those involving computing equipment are included. 
About 25 of the smaller firms, those employing 25 persons or less, are 
in this category. 
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Table 4.12: Concentration of Employment by Suppliers 
of Computing Equipment in Canada and by 


Company Ownership, 1972 


Number of Total Percentage of 
Employees Suppliers Employees Suppliers Employees 
- All companies - 
500 and over 6 10,580 Ae Fa.6 
100 - 499 6 1,240 4.5 8.8 
25 - 49 18 630 13.5 an 
Less than 25 97 1095 (7, 7.8 
Total 133 14,000 100.0 100.0 
- Canadian-owned ~ 
500 and over uf 500 1.8 37453 
100 - 499 - = = =, 
50 - 99 ) 
95 - 49 ) y; 265 Pao 19.8 
Less than 25 48 575 65.7 42.9 
Total 56 1,340 100.0 100.0 
- Foreign-owned - 
500 and over 5 10,080 6.0 79.6 
100 - 499 6 1,240 1.8 9.8 
50 - 99 ) 
D5. 40} 17 820 2202 6.9 
Less than 25 9 520 63.6 AL 
Total 73 12,660 100.0 100.0 


Source: Tariff Board. 


Foreign-owned suppliers of computing equipment accounted for 
the bulk of total employment. Their employment amounted to 12,660 
persons in 1972 or 90 per cent of the total compared with 1,340 for 
Canadian-owned suppliers or slightly less than 10 per cent of total 
employment. Foreign-owned suppliers, in terms of the number of 
employees, were considerably larger, on average, than that of 
Canadian-owned suppliers which employed an average of 24 persons 
compared with 164 for foreign-owned firms. However, the average 
number of employees of the latter firms was affected significantly by 
the operations of one very large company. This was also true where 
Canadian-owned suppliers were concerned; over one third of the total 
number of employees were employed by a single firm. 


Firms which were both producing and supplying computing 
equipment in Canada, as opposed to those that were suppliers only, 
accounted for 81.4 per cent of all employees in the industry. Table 
4.13 indicates that employment by producers is concentrated in a few 
firms. In 1972, six producers each employing 500 or more persons 
accounted for 92.8 per cent of the total of 11,400 persons employed by 
producer firms. Small producers, those employing less than 25 persons, 
accounted for less than 1 per cent of the total employment attributable 
to all producers. 
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Table 4.13: Concentration of Employment by Producers of 
Computing Equipment in Canada and by Company 


Ownership, 1972 “i 


Number of Total Percentage of 
Employees Producers Employees Producers Employees 
- All companies ~ 
500 and over 6 10,580 26 U 92.8 
100 - 499 ) 
50 - 99) 4 480 16.7 4.2 
25 - 49 8 260 33°%.3 2.3 
Less than 25 2.6) 80 25.0 0.7 
Total 24 11,400 100.0 100.0 
= Canadian-owned - 
500 and over if 500 ‘Shes 64.1 
100 - 499 ) - a pa = 
50 - 99 ) 
25 - 49 ) 
ese an 255) 4 280 91.7 35.9 
Total LZ 780 100.0 100.0 


- Foreign-owned ~- 


500 and over 5 10,080 “G1 s7 94.9 
100 - 499 ) 
50 = 09° ) 4 480 sk! 4.5 
25 = 49 ) 
Less than 25 ) : 60 25.0 0.6 


Total 12 10,620 100.0 100.0 
Source: Tariff Board. 


Some of the companies which seem relatively small, 49 
employees and less, when only the production of computing equipment is 
considered, are in fact somewhat larger enterprises when their total 
activities are considered. Five of the eight companies shown in 
Table 4.13 with employment of 25 to 49 persons and three of the six 
with less than 25 employees would fall in that category. 


Foreign-owned producers employed 10,620 persons or 93.2 per 
cent of the total employed by all producers while Canadian-owned 
producers employed 780 persons or 6.8 per cent. Five foreign-owned 
producers, each of which employed 500 or more persons, accounted for 
94.9 per cent of all employment in production by foreign-owned 
companies. As far as Canadian-owned companies are concerned, one 
company accounted for 64.1 per cent of total employment by such 
companies producing computing equipment in Canada in 1972. 


The distribution of employment in Canada has implications for 
tariff policy. Marketing employment related to Canadian production by 
all firms is small because most of the production is exported. There- 
fore, most marketing employment is related to the selling and servicing 
of imported equipment. Such employment would not be affected by any 
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moderate tariff rate changes - either an increase or a decrease. 
Moreover, the marketing employment would still be necessary whether 
all requirements were produced in Canada or imported. 


Nor is the employment in the research and development 
function necessarily related directly to the products produced by the 
firm in its Canadian production facilities. Where large, foreign- 
owned companies are concerned the research and development function 
may be part of a broader mandate than simply the scope of the products 
manufactured in Canada. In many instances, there is also a large 
software involvement in research and development. In the smaller 
companies, including the Canadian-owned companies, research and 
development is directed heavily towards upgrading products actually in 
production. The effect of changes in tariff rates on research and 
development activities is therefore complex and difficult to predict. 


A sizable proportion of administrative employment is 
market-oriented and therefore open to the same conclusions as market- 
ing employment itself. In the absence of any production of computing 
equipment in Canada, about two thirds of total employment in the 
industry would still be required. 


Employment involved in the application of computers by users 
is many times greater than the marketing and related administrative 
employment of the suppliers and is equally unaffected by whether or 
not there is production in Canada. Production employees and produc- 
tion related workers in administration are a relatively small propor- 
tion of the total employment involved. 


RESEARCH AND DEVELOPMENT ACTIVITIES 


Information on research and development (R & D) activities 
in Canada by producers of computing equipment was obtained from the 
Board's survey of industry, and relates to the years 1970, 1971, and 
1972. The Board attempted to reconcile the reported activities and 
expenditures with the support provided by government for R & D, which 
is described in Chapter V. In terms of total R & D expenditures, the 
Board considers the estimates of government support to be a more 
reliable guide, 1) and these have been used in conjunction with the 
estimates reported by industry. 


The computing equipment products on which R & D was being 
undertaken in Canada in 1972, are shown in Table 4.14, together with 
the names and locations of the firms involved. The table indicates 
that 20 companies were engaged in the development of a variety of 
computer mainframes, peripherals, related telecommunications equipment, 
and parts, components and subassemblies. Four firms were carrying out 
R & D activities relating to computer mainframes, only one of which, 
Control Data Canada Ltd., was involved with general-purpose computers. 


(1) Government support programs for R & D covered several additional 
companies and projects that were not reported to the Board. This 
is due mainly to unsurveyed or non-reporting companies, plus dif- 
ferences between the reporting of the disbursement and receipt of 
funding. Government programs generally require a matching of 
government funds by the companies involved; thus, expenditure 
tables have been derived on the assumption that industry expendi- 
tures have matched those of government. This has been noted 
where appropriate. 
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Ten companies were developing peripheral products, primarily a limited 


range of data preparation devices and terminals. 
engaged in R & D on modems. 


devices. 
group. 


Table 4.14: 


Six companies were 


One company was engaged in R & D on power 
supplies, and one company was similarly engaged on semi-conductor 


Two companies were conducting R & D in more than one product 


Research and Development Activity by Producers 


of Computing Equipment in Canada, 1972 


Name of Company 


Mainframes 

Canadian General Electric 
Company Limited 

Control Data Canada Ltd. 


GTE Automatic Electric 
(Canada) Ltd. 


Research and Development 


ACtiVvity 
Process control computers 
General-purpose computers 


Special-purpose computers 
for use in telephone 


Location of R & D 


Facilities 


Peterborough, Ont. 


Streetsville, Ont. 


Brockville,” Oat. 


switching systems 


* 
Northern Telecom Special-purpose computers Ottawa, Ont. 
for use in telephone 


switching systems 


Peripherals 


* 
Comterm Limited Remote batch terminals Pointe Claire, Que. 
* ° 

Consolidated Computer 


Inc. 


Key/disk, key/drum data 
entry systems 


Ottawa, Ont. 


Ferranti-Packard Limited Alpha-numeric display Toronto, Ont. 
. systems and optical 
character recognition 


devices 


IBM Canada Ltd. Data entry devices Don Milis,. Ont. 


Alphagraphic printer/ Ottawa, Ont. 


plotter 


* 
Leigh Instruments 
Limited 


*Lektromedia CRT terminals Pointe Claire, Que. 


* 
Marsland Engineering Waterloo, Ont. 


Limited 


Teletypewriters 


*Pylon Electronic Develop- 
ment Company Ltd. 


Optical character Lachine, Que. 


recognition devices 


*?-Scan Limited OCR terminal Scarborough, Ont. 


Westinghouse Canada CRT terminals Hamilton, Ont. 


Limited 


ws | 


Table 4.14 (concl.) 


Research and Development Location of R & D 
Name of Company Activity Facilities 


Related Telecommunications Equipment 


Canadian General Electric Modems Peterborough, Ont. 
Company Limited 

* 

Edmunde Newhall Associates Modems Rexdale, Ont. 
Ltd. 

*% A 

ESE Limited Modems Rexdale, Ont. 

* 

Gandalf Data Communica- Modems Ottawa, Ont. 
tions Ltd. 

GTE Lenkurt Electric Modems Burnaby, B.C. 


(Canada) Ltd. 


Northern Telecom Modems London, Ont. 


Parts, Components and Subassemblies 


Sperry Univac Computer Power supplies Dorval, Que. 
Systems 

Microsystems International Semi-conductors Ottawa, Ont. 
Ltd. 


(*) Canadian-owned companies. 


Seurce: Tariff Board. 


In addition to the companies listed in Table 4.14, several 
others were also engaged in pure research activities relating indirectly 
to computer hardware, according to information derived from government 
support programs. These ranged from research into the properties of 
thick film multilayer circuit boards, to investigations of on-line 
sensor systems. These types of pure research may or may not result in 
new products being developed, and any new products thus derived may not 
necessarily have application to computer hardware. 


Table 4.15 indicates the estimated expenditures on R & D by 
the producers of computer hardware in Canada in 1970, 1971, and 1972. 
Companies not encompassed by the Tariff Board survey, together with 
companies not reporting R & D activities are believed to account for a 
sizable proportion of total R & D expenditures. When these have been 
calculated, on the basis of probable expenditures required in order to 
match government funding, the estimated total R & D expenditures were 
about $18.9 million in 1970, about $27.7 million in 1971, and about 
$25.9 million in 1972. The R & D expenditures for 1972 represented 
approximately 4.3 per cent of estimated total market revenues of $598 
million at the retail level in 1972. 
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Some information was provided by companies concerning the 
source and application of R & D funding. For those companies report- 
ing in 1972, 23 per cent of the funding was generated internally, 39 
per cent was provided by parent companies, and 38 per cent was provided 
by the federal government. For Canadian-owned companies, 54 per cent 
came from internal company sources, and 46 per cent from the federal 
government. Where foreign-owned companies were concerned, 18 per cent 
was from internal sources, 46 per cent from parent companies, and 36 
per cent from the federal government. In terms of the application of 
R & D funding, 88 per cent was employed for current expenditures, and 
12 per cent was spent on plant and equipment. Canadian-owned companies 
accounted for 15 per cent of reported R & D expenditures, compared with 
85 per cent for foreign-owned producers. It was not possible to deter- 
mine R & D expenditures by product group. 


Table 4.15: Estimated Expenditures on Research and 
Development by Producers of Computing 


Equipment in Canada, 1970 to 1972 


1970 Ag7t i972 
- $'000 - 

Funds provided by government 7,641.3 12,364.9 10,725.4 

Funds provided by companies D5 0L560 9,625.0 11,375.0 

Sub-total 12,066.23 21,989.9 22,100.4 
Estimated matching share (a) 

required from companies Go2lGa 5,689.9 3,750.4 

Total R & D expenditures 18,882.6 2750/9.8 25,850.8 


(a) Some of the funding provided by government was under-reported or 
unreported by receiving companies. As government R & D support 
generally requires to be at least matched by industry, the 
pertinent figures represent total funds provided by government, 
less the amounts reported as received from government. 


Source: Tariff Board Survey; various federal government departments 
and their publications. 


Slightly in excess of 800 persons were estimated to be 
employed in R & D activities in 1972 by the computer hardware producers. 
Of this total, some 73 per cent were employed by foreign-owned companies, 
and over 200, or some 27 per cent by Canadian-owned companies. This 
latter proportion appears to be high when contrasted with the estimated 
15 per cent of reported R & D expenditures incurred by Canadian-owned 
companies. It may be the result of difficulties in classifying personnel 
under research and development activities. In both Canadian and foreign- 
owned companies, however, it is known that many R & D employees were 
involved with software development... 
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On the basis of the available evidence, it is difficult to 
place Canadian research and development activities within a wider 
context. On the one hand, there appears to have been some R & D 
efforts directed towards peculiarly Canadian problems, such as the 
development of terminals to suit the Canadian banking industry, but 
these may have been more by way of adaptation than any concerted 
effort based upon initial conceptualization in Canada. On the other 
hand, some R & D expenditures, particularly on the part of the smaller 
companies, appear to have been directed at developing a hardware 
device that an inventor/entrepreneur had devised. Whether research 
and development expenditures take place as a result of perceived 
market demand, or whether they are more in the nature of proving and 
extending the capabilities of a specific unit of hardware that 
promises to be electronically or mechanically sound, cannot be deter- 
mined. It is probable that both types occur. As far as total R & D 
expenditures are concerned, a few published reports have suggested 
that the large U.S.-based computer systems manufacturers expend in the 
order of 5 to 10 per cent of their revenues on R & D. This magnitude 
would seem to imply that the estimated 4.3 per cent of total market 
revenues in 1972 that was spent in Canada on research and development 
may be less than the proportion expended on this function elsewhere. 
On the other hand, the R & D employment in this industry, at 6 per 
cent of the total employment in the industry in 1972, compared well 
with 4.2 per cent R & D employment in the electrical products industry, 
5.6 per cent in the aircraft and parts industry, and 1.1 per cent for 
all manufacturing industries in 1972. 


SUMMARY AND CONCLUSIONS 


The production of computers emerged as a significant economic 
activity less than 30 years ago. During the short time-span it has 
developed into a major world industry. Three interrelated factors have 
been significant in this new development: rapid technological advances; 
new software and new applications; and competition and specialization 
among manufacturers. 


In 1972, the market for computers, peripherals, related 
telecommunications equipment, parts, components and subassemblies in 
Canada was estimated at $358.1 million at the manufacturer's level. 
The value of shipments was estimated at $206.4 million, imports at 
$337.6 million, and exports at $186.0 million. The bulk of domestic 
production is exported and most of the domestic requirements are 
imported. 


The cumulative total number of computer systems in place in 
Canada at the end of May 1973, totalled 5,736. Their value was 
estimated at $1,530 million. In terms of the cumulative value of 
computer installations in 1973, Canada ranked seventh in the world. 


In recent years in Canada there has been a relatively more 
rapid increase in the number of computer systems than in their value. 
This reflects the fact that, because of technological advances, small, 
powerful, relatively low-cost computers have accounted for an increas- 
ing share of the market. Between 1968 and 1973, 70 per cent of new 
computer installations had a monthly rental value of less than $2,000. 


shlays 


About 200 companies in Canada in 1972 were supplying one or 
more of computer mainframes, peripherals, related telecommunications 
equipment, parts, components and subassemblies. The major suppliers, 
however, were wholly-owned subsidiaries of foreign companies located 
primarily in the United States. IBM was the dominant supplier and 
together with three other subsidiaries of United States manufacturers: 
Honeywell, Univac and Burroughs, accounted for 81.4 per cent of the 
cumulative value of total installations. 


In 1972, there were 24 companies in Canada engaged in some 
aspect of the production of computing equipment, or parts and sub- 
assemblies. Of the total value of shipments in 1972, the major 
portion, at $157.2 million consisted of peripherals, mostly terminals 
and data entry devices. Parts, components and subassemblies accounted 
for $33.9 million, mainframes for $12.5 million and related telecom- 
munications equipment for $2.8 million. 


Foreign-owned firms dominated the production of computing 
equipment in 1972. Although they represented only half the number of 
producers, they accounted for 92.5 per cent of the value of shipments, 
compared with just 7.5 per cent for Canadian-owned firms. About 90 
per cent of the output of foreign-owned producers was exported, mainly 
to the United States. Canadian-owned firms exported a smaller, though 
still major proportion of their output, about 58 per cent in 1972. The 
fact that producers of computers and related equipment export most of 
their output means that tariff protection is of small consequence for 
85 to 90 per cent of the output. The tariff is thus of limited impact 
as far as production in Canada is concerned. Furthermore, the rate of 
duty on parts and components offers little protection to the Canadian 
producers of parts and components, because the drawback provisions 
lead to a refund of the duty paid on parts and components incorporated 
into finished products which are subsequently exported. The rate of 
duty has an impact on only the small portion of output that remains in 
Canada. 


A very large proportion of the value of output was concen- 
trated in a few firms. The four largest producers accounted for about 
83 per cent of total output. The high degree of concentration of 
production indicates that many producers were relatively small. One 
factor that contributes to the survival of such companies is the 
specialization in the production and marketing of one or two products 
which frequently do not compete with the offerings of larger manufac- 
turers. 


Total employment by all suppliers in 1972 was estimated at 
14,000 persons, one half of which were engaged in marketing, about one 
fifth, in each, of production and administration and about 6 per cent 
in research and development. The high proportion of employees in 
marketing is a characteristic of the industry, but it may be accentu- 
ated in Canada because most suppliers are not producers, and are 
primarily concerned with the marketing of imported equipment. Market- 
ing employment related to Canadian-produced computing equipment is 
small because most of the production is exported. Most marketing 
employment is related to the selling and servicing of imported equip- 
ment and a proportion of administrative employment is also market- 
oriented. Changes in tariffs would, therefore, appear to affect only 
the small proportion of employment related to the production of goods 
for the Canadian market; this would encompass a small proportion of 
employees in production, in research and development, and in adminis-— 
tration. 
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CHAPTER V: THE ORGANIZATION OF THE INDUSTRY 
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CHAPTER V: THE ORGANIZATION OF THE INDUSTRY 


This chapter continues the examination of the industry, but 
with greater emphasis upon its organization, and with particular 
reference to its international character. It provides a global 
setting in which to place the Canadian computing equipment industry, 
thus permitting an assessment of the influence of global considera- 
tions on the development of the international industry and its 
Canadian component. 


To describe adequately the structure of an industry as 
complex, as large, and as widespread as the international computer 
industry, much more space would be required than that given to this 
subject in this report. Moreover, a full treatment would also require 
an intimate knowledge of the international operations of the major 
firms in the computer hardware industry and of the facts and figures 
explaining the strategic considerations underlying these operations. 
Very few persons, even within the industry, possess this kind of 
knowledge and almost all companies are extremely reluctant to divulge 
information of this nature. Consequently, the present chapter is 
largely derived from the Board's discussions with manufacturers and 
suppliers, and from the very few published sources that deal with 
this subject. 


THE INTERNATIONAL MARKET FOR COMPUTING EQUIPMENT 


In Chapter IV it was noted that the bulk of the Canadian 
computing equipment market was supplied by eight major computer 
companies, IBM, Honeywell, ear a pe Burroughs, Control Data, NCR, 
Digital Equipment, and Xerox. These eight companies are referred 
to in this chapter as multinational enterprises (MNEs). All of these 
companies manufacture and market systems of equipment including main- 
frames, peripherals, and in certain instances, related telecommunica- 
tions equipment. Their ownership rests largely in the United States, 
but they are regarded as MNEs because they all engage to a greater or 
lesser extent in the manufacture, sale and service of their products © 
in other countries. Their market domination extends to the rest of 
the world with the exception of the communist block nations. Only in 
Japan, the United Kingdom, West Germany, France, and possibly one or 
two other European countries, are there any domestically owned 
computer manufacturing companies with a significant, though often 
tenuous, market presence. 


The success of these U.S.-based MNEs is due largely to two 
factors: first, most of the research and development in computers 
originated in the United States, which remains in the forefront of 
computer technology; secondly, the size, strength and receptiveness 
of the U.S. market has given these companies a large domestic base 
from which they can penetrate and foster foreign markets. Thus , 
throughout most of the world, it is the computing equipment designed 
and produced by the MNEs that predominates. 


(1) Xerox Corporation has announced its intention of withdrawing from 
the computer market in 1976. 
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Market Shares and Concentration 


The position of the MNEs in the international computer 
hardware market is measured here both by their share of the total 
value of computer installations and their share of total revenues 
derived from the sale or rental of all computer products. While each 
of these measures has its limitations, they provide a reasonably 
accurate basis for calculating market shares for an industry that 
lacks reliable published data. 


Table 5.1: Estimated Share of the Value of Installed 
Computer Systems in Canada, the United 
States, and the World, by Major Computer 


Companies, 1973 


Canada Uo. World 
Company May 1973 Dec. 1973 Dec. 1973 
i Be 
TBM sya x 61.0 
Honeywell 9.6 9.6 ) 
Univac 955 Tet ) 
Burroughs 5-0 att ) 
Control Data 3.9 4.0 ) 29.0 
NCR 22 265 ) 
Digital Equipment 3.9 253 ) 
Xerox 156 1.8 ) 
Others (mainly U.S.) 6.9 4.3 ) 
European mfrs. * * 5.0 
Japanese mfrs. % % 0 
Total 100.0 100.0 100.0 
Total Value ($ billion) eos 29.94 569) 
% Of World Total Value Zaye bo pe Pigs (hl 100.00 


(a) Includes plug-compatible peripherals on IBM systems provided by 
other companies (4.62). 


Source: Canada - Canadian Information Processing Society, Annual 
Computer Census, Toronto, 1973, p. 15; United States and 
World - EDP Industry Report, International Data Corporation, 
Newtonville, Mass., August 2, 1974, pp. 6-7. 


Table 5.1 demonstrates that the eight largest companies 
accounted for more than 90 per cent of the total value of all systems 
installed in 1973 in both Canada and the United States and, in the 
same year, in excess of 80 per cent of the value of world-wide instal- 
lations. These figures are indicative of a very high level of market 
concentration and of the unique position of IBM in the world market. 
The fact that some peripherals and related telecommunications equip- 
ment are excluded from the value of computer system installations 
means that the share of the mainframe producers is somewhat over- 
stated, but it is believed that this does not affect the relative 


ranking. 
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As might be expected the share of the mainframe companies 


of total gross revenues, in contrast to their share of the value of 
computer system installations, is smaller because gross revenues 
include all peripherals and related telecommunications equipment. 
This is confirmed by the figures shown in Table 5.2. 


Table 5.23 


Estimated World-Wide Revenues from Computing 
Equipment of U.S.-Based Computing Equipment 
Companies and Percentage Distribution, 1972 


and 1973 
1972 1973 
Estimated Per Cent Estimated Per Cent 
Gross of Total Gross of Total 
Company Revenues Revenue Revenues Revenue 
$*million Z, $"million z 
IBM Pee eer aOeo 8,794.4 49.0 
Univac 1,069.9 Taiz 1,100.0 6.1 
Honeywell 00245 Tok 1 5b95 6D 6.7 
Burroughs 684.5 4.6 847.4 4.7 
Control Data 664.0 4.5 948.0 3.3 
Litton Industries 496.0 Ges 524.8 a9 
NCR 467.4 Sion: 726.4 4.0 
Singer 288.6 1.2 328.6 Lea 
Sub-total (8 companies) 12,266.3 82.3 14, 465.1 80.5 
Next 12 companies 03856 7.0 1,389.0 Tol 
Sub-total (20 companies) 13,304.9 89.3 LS OO Aee 88.2 
Others 1,600.4 LO eed. Zeb 3e0 11.8 
Total 14,905.3 100.0 17,967 «2 100.0 
276 companies 275 companies 
Note: Several U.S.-based hardware companies have been omitted from 
this table in both 1972 and 1973 because estimates were not 
available for either total gross revenues, or the percentages 
of gross revenues relating to EDP products, or both. In 1972, 
there were 339 relevant companies, of which 63 fell into this 
category. In 1973, the figures were 370 and 95, respectively. 
However, most of the companies in question are either small or 
are intermediate-product suppliers; the most significant 
omission being the Xerox Corporation. Moreover, because many 
of the companies have extensive interests in non-computer 
products, and many of them do not publish revenues by product-— 
line, there are difficulties in segregating pertinent revenues 
from other income. Consequently, the gross revenue totals are 
probably understated to some extent, but it is believed that 
these problems are unlikely to distort the overall situation 
appreciably or the inferences drawn therefrom. 
Source: Adapted by the Tariff Board from estimates in Datapro /0, 


Datapro Research Corporation, Delran, N.J., June 1973, 
Juy L974: 
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It is apparent that the rankings on the basis of gross 
revenues differ from those based on the value of computer system 
installations. Two of the eight major mainframe companies listed in 
Table 5.1 do not appear among the first eight companies in Table 5.2. 
Digital Equipment Corporation and Xerox Corporation have been 
replaced by Litton Industries, a manufacturer of small accounting 
computers, point-of-sale systems, OCR devices, printers and other 
peripherals, and by the Singer Company (1) , a manufacturer of small 
computer systems, point-of-sale systems, and data entry equipment. 
Furthermore, changes in ranking also occur on a year-to-year basis, 
particularly between companies with 4 per cent or less of the market. 
Despite these fluctuations, it is evident that the eight largest 
companies account for more than 80 per cent of world sales of all 
U.S.-based computing equipment companies, and the top 20 firms for 
more than 90 per cent. The shares of the U.S.-based computer hard- 
ware companies would be slightly less than indicated, both individu- 
ally and collectively, if the data in Table 5.2 included European and 
Japanese companies. 


On a year-to-year basis, the revenues of the smaller 
companies in the industry appear to be increasing more rapidly than 
the revenues of the major mainframe companies. This may be a reflec- 
tion of the greater exploitation by smaller companies of new products, 
and new application areas. It can be argued that these smaller prod- 
ucers will make some further relative gains but that the MNEs will in 
all probability remain the dominant market force. 


IBM accounts for some 60 per cent of the value of computer 
installations (see Table 5.1) and for almost 50 per cent of the 
revenues accruing to U.S.-based computer hardware companies, making 
it the major force in the industry, unmatched by any other company. 
The estimated gross revenues of IBM from computing equipment in 1973 
were about eight times larger than either of its nearest competitors, 
Honeywell and Univac. Whereas IBM derived an estimated 80 per cent 
of its revenues(2) from this source, with the remainder obtained from 
the sale and rental of office products such as typewriters, revenues 
from the sale and rental of computing equipment accounted for an 
estimated 50 and 42 per cent of the total sales of Honeywell and 
Univac, respectively. (3) 


IBM at the end of 1973 was eiported’ 4? as being the tenth 
largest industrial company in the world in terms of sales, the sixth 
largest in terms of assets, the fourth largest in terms of net income, 
and eighth largest in terms of employees, 274 thousand. It is, there- 
fore, one of the largest and most profitable organizations in exist- 
ence, in addition to being the major force in the computer industry. 
In 1969, however, a suit was filed by the United States Government 
charging IBM with violation of the Sherman Antitrust Act. The trial 
commenced in 1975; the outcome is not expected for some time. 


(1) The Singer Company announced its withdrawal from the computing 
equipment market in 1975. 

(2) Datapro 70, Datapro Research Corporation, Delran, N.J., July 1974, 
De (16/7. 

63) (ibid. pps 1605,.4205¢ 

(4) Fortune, Time, Inc., Chicago, Illinois, August 1974, p. 185. 
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Classified by size of company, the high degree of concentra- 
tion is readily apparent, as shown in Table 5.3. Only three firms had 
revenues from the sale of computing equipment in excess of $1 billion 
in 1973. Yet these firms, IBM, Univac, and Honeywell, accounted for 
61.7 per cent of total gross revenues of all 275 U.S.-based computing 
equipment companies. Seventy-three firms, about one quarter of the 
total, with sales of $10 million or more, covered 96.8 per cent of all 
revenues. At the other end of the scale, 202 companies - nearly three 
quarters of all U.S. computing equipment suppliers - represented 3.2 
per cent of total revenues. Individually, their market position is 
very small, even though their combined sales amounted in 1973 to $584 
million. Canadian suppliers, including foreign-owned subsidiaries, 
are smaller but show a similar size structure. Only one company, IBM 
Canada Ltd., had gross revenues of more than $100 million, and only 
six companies had gross revenues of more than $10 million. Thirty- 
seven Canadian suppliers, 84 per cent of all suppliers, had sales of 
less than $10 million each. For reasons of confidentiality, it is not 
possible to indicate the distribution of total revenues for Canadian 
suppliers. 


Table 5.3: The Number of Computer Hardware Suppliers by 
Range of Estimated Gross Revenues Derived from 


the Sale or Rental of Computing Equipment, 1972-73 


Can.-Based 


U.S.-Based pURRAEEEE Suppliers, 
1973 (a 1972-73 
yA Tae h of hm of 
Total Total Total 
Gross Revenue Range No. No. Revenue No. No. 
Over $1 billion 3 ish an Be?! - = 
$100 million - $ 1 billion 10 30 2330 1 es 
$ 10 million - $100 million 60 218 11.5 6 HG as 
Under $10 million 202 1355 Bad Bi 84.1 
Total Companies 275 100.0 100.0 44 100.0 
Total U.S. Revenue $17.967 billion 


Note: Canadian-based companies include the subsidiaries of U.S.-based 
companies appearing in the first column. Although 196 Canadian- 
based suppliers are listed in Appendix C the majority are 
Canadian agents for small U.S. suppliers, and they account for 
very small, but unrevealed revenues. 


(a) Table 5.2. 
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Market Specialization 


The international market for computing equipment, which the 
industry supplies, is far from being homogeneous. There are slight 
differences between certain national or continental markets brought 
about by such factors as differences in telecommunications and elec- 
trical power standard; but these are not generally regarded as being 
too significant. Of much greater significance are the many types of 
users of computing equipment and the variety of requirements. These 
diverse needs, have called for a multiplicity of data processing 
products, 350 or more, as mentioned in Chapter II. Such a product 
range is beyond the capacity of any one company, with the possible 
exception of IBM, to meet in its entirety. Consequently, the market 
for computing equipment is segmented in submarkets in accordance with 
particular user needs, and hardware companies have responded by con- 
centrating on one or more of these submarkets. 


The market for computer systems can be divided by type and 
by size. There are four types: general-purpose, minicomputers and 
microprocessors, small accounting, and analog and hybrid. Demarcation 
lines between these types are, however, blurred. A general-purpose 
system, and some minicomputer systems, for example, can accomplish the 
tasks usually undertaken by small accounting computer systems. More- 
over, although the term "general-purpose" seems to indicate an all- 
embracing solution to any data processing problem, the existence of 
other types of specialized systems and devices emphasizes the unique- 
ness involved in many data processing applications. 


The size of a computer is generally measured in terms of the 
amount of main memory within the central processing unit, and the 
number of characters or words of data that it can hold at any one time. 
The capacity and performance of the mainframe can be extended by the 
addition of auxiliary memories, and processor enhancements. The 
capacities range from one or two thousand characters in small micro- 
processors, to many millions of characters in large general-purpose 
systems. Apart from memory enhancements, a computer system invariably 
includes various peripheral devices that perform input, output and 
storage functions. The number and capacity of these devices play an 
important part in determining the overall capacity and performance of 
a system. In general, the size of a computer system may be roughly 
equated with price, permitting the establishment of price categories, 
at least for general-purpose types of systems, which in turn provides 
the basis for indicating the areas of interest and specialization of 
computer systems suppliers. 


The main U.S.-based computer companies which provide general- 
purpose computer systems are shown in Table 5.4. The sizes of the 
systems have been categorized as small, medium and large. 
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Table 5.4: Estimated World-Wide General-Purpose Computer Installations, 
U.S.-Based Companies, by Size, as of January 1, 1974 


Small Medium Large 
Total Less than $200,000 $200, 000-$800, 000 More than $800,000 
No. of eon -2-0f Piao ls ie ay See be RAIOLO EE OL 
Company Systems ‘Noe Co. Size No. Cor Size No. Co. Size 
IBM GJzoi2 42,744 63.0 67.0. 335,090 20.0 49.5 120,630 5.85 7ie2 


Honeywell -©235974 8 7,490 -53.6° 11.8 —5,063 36.2 ° 18.0 1,421 10.2° °9.5 


Univac 9,813 3,310 eal 8.3 33224. S259" ble 5 L219 S60 8.6 
NCR Eg fe 5,965 Phan 9.4 1,720" 22.3 6.1 42 i O33 
Burroughs YF | 651 14.9 TO 3 2h22 Feel ies 484° 11sk 342 
Singer ooo els 5108610020 &) 2.4 - - - - - - 
Control 
Data 931 ~ = “ 227) aan & 0.8 104 1506 4.7 
Xerox 716 65 9.1 0.1 360 350.3 i 291 40.6 ied 
Digital 311 - - = 266 85.5 0.9 LS gal Wh Oso 
Others 50 - - - 23 46.0 0.1 27 5 a2 0 0.2 
Zotal."LO6¢767 635735 59.7 100..0°°°28,129° °26.3° 100.0 145923 “14307 100-6 


Note: The equivalent average monthly rental rates by system size are: small, 
less than $4,000; medium, $4,000-$16,500; large, more than $16,500. 


Source: Adapted by the Tariff Board from estimates in EDP Industry Report, 
International Data Corporation, Newtonville, Mass., April 19, 1974, 
pp. 14-15. 


There are only nine U.S.-~based hardware companies that market general- 
purpose systems. From the viewpoint of market specialization, their position 
varies considerably in each size group. Only four companies, IBM, Honeywell, 
Univac, and NCR, have about 8 per cent or more of the installations of small 
general-purpose systems. In the medium-sized category, IBM, Honeywell, Univac, 
and Burroughs meet the same criterion, while of all installations of large 
general-purpose systems only IBM, Honeywell, and Univac have at least 8 per cent. 
IBM, Honeywell, Univac, and Burroughs are the only companies that offer a full 
range of general-purpose computer systems, in the sense that each size of system 
accounts for at least 10 per cent of each company's total installations. IBM, 
it should be noted, is dominant in all categories. All other companies appear 
to have concentrated on one or two sizes of systems; two, in fact, produced two 
sizes only, and one, Singer, produced only small systems. 


There are many more U.S.-based manufacturers of special-purpose 
computers than of general-purpose systems, 67 as against 9. 
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Table 5.5: Estimated World-Wide Number and Value of Special- 


Purpose Computer Installations of U.S.-Based 


Companies, by Major Company, as of January 1, 1974 


Total Apparent Estimated 2 0f 

No. of % of Average Total Total 
Company Systems ‘Total Value Value Value 

ie $ $" 000 yA 

Digital 32,959 32.4 23,000 758,136 20.8 
Data General 9,270 yet 10,400 96,375 2.6 
Hewlett-Packard 8.505 8.4 32,650 2/7,055 7.6 
Honeywell 5,265 Sez 68,950 362,957 10.0 
Comp. Automation 4,300 4.2 9,700 41,740 she 8 
Gen. Automation 4,245 4.2 23,050 97,850 Dal 
Microdata 4,015 3.9 11,300 45,310 EA? 
Varian Assoc. 3,984 3.9 21,350 84,990 255 
IBM 3,495 ee 109,750 383,625 10.5 
Control Data 2,788 27. 101,700 283,485 7.8 
Interdata 2,038 vay) 35,000 7U5370 2.0 
Texas Instruments 1,390 1.4 34,150 47,460 i 3 
Xerox 1,149 Led 147,900 169, 930 aes 
Systems Eng. Labs. 934 0.9 105,500 98,550 Lier 
Raytheon 931 0.9 30,750 28,616 0.8 
Others (52) 16,504 L602 48,500 800,568 21.9 
Total LOI 7 2 100.0 35,850 3,648,617 100.0 


Source: 


Adapted by the Tariff Board from estimates in EDP Industry 


Report, International Data Corporation, Newtonville, Mass., 
May 50 1974, pps vo-7. 


The special-purpose computer systems covered by the statistics in 


Table 5.5 are mainly minicomputer systems, though, for certain companies, 


they may include as well some microprocessors and analog and hybrid 


systems. 


As shown, at the beginning of 1974, 15 companies accounted 
for 84 per cent of the number and 78 per cent of the value of all 
special-purpose computer systems installations of U.S. companies. 


This 


level of concentration is considerably less than for general-purpose 


systems. 


One company, Digital Equipment, accounted for 32 per cent of 


the number and 21 per cent of the value of all special-purpose systems, 
which is twice the share of any other company. 
special-purpose systems produce only this type of equipment. 
companies, Digital Equipment, IBM, Honeywell, Control Data, and Xerox, 
also supply general-purpose systems; these five accounted for 54 per 
cent of the total value of special-purpose computer installations. 


Most manufacturers of 
Five 


It is significant that four of the five companies which also 
supply general-purpose systems produce special-purpose systems with a 
This suggests that they have more peri- 
pheral equipment associated with their installations, or that their 
special-purpose processors are generally larger and more powerful than 


value well above the average. 


the average special-purpose computer installation. 
Table 5.5 suggest that the influence of the nine U.S.-based MNEs extends 


The figures in 


uA ue 


into the special-purpose systems market. Although not as preponderant 
as in general-purpose systems, they, nevertheless, represent a signifi- 
cant market force. 


With respect to small accounting computer systems, market 
information is virtually non-existent. The main companies which supply 
these systems are Burroughs, NCR, Singer, Litton, IBM, Honeywell, 
Olivetti, Philips, and Nixdorf. The first two companies, which are 
general-purpose computer system suppliers, are believed to hold the 
largest market shares. The last four companies are marketing equipment 
manufactured in Europe, and European companies are believed to have 
made their greatest impact in this market segment. 


Where analog and hybrid computer systems are concerned, 
market information is also unavailable. The digital processor elements 
in hybrid systems are undoubtedly included under special-purpose 
computer systems in Table 5.5 and most of the companies listed there- 
under could supply these elements. Analog computers constitute a 
relatively insignificant product in terms of the total data processing 
equipment market. 


There are no data concerning the world market for peripheral 
equipment, or for sales of such equipment by U.S.-based computing 
equipment companies. It is believed that about 60 per cent of the 
total value of a computer system installation is peripheral equipment. 
On the basis of gross revenues by U.S.-based companies for all comput- 
ing equipment of $18 billion in 1973, Table 5.2, the revenues from 
peripheral equipment would be some $11 billion. It is estimated that 
the U.S.-based MNEs account for some 70 per cent of the gross revenues 
attributable to peripheral equipment in 1973. This is considerably 
below their 80 per cent share of total hardware revenues, but it 
Suggests that they are also the largest peripheral equipment suppliers. 


Standard peripheral equipment, devices which are common to 
most data processing needs, such as card reader/punch units, tape and 
disk drives, printers and terminals, are largely supplied by the 
computer system companies to complement their computer mainframes. 
Independent peripheral manufacturers also supply standard peripheral 
equipment, but have a stronger market position in special peripheral 
devices such as flat-bed plotters, computer output microfilmers and 
graphics terminals. Because the market for special-purpose peripherals 
is much smaller than for standard peripherals, most of the computer 
systems suppliers do not include these devices in their product lines 
unless they coincide with a particular market interest or strategy. 

To some extent, therefore, this market segment has been created and 
exploited more by specialist independent suppliers, which are usually 
companies other than those independents supplying standard peripherals. 
Stand-alone peripheral equipment, such as data entry, data preparation 
and data handling devices, is furnished by mainframe manufacturers and 
also by independent companies. Production of stand-alone peripherals 
by independents is usually specialized. 


Related telecommunications equipment is believed to account 
for a relatively minor portion of the U.S.-based computer hardware 
companies' revenues in 1973, probably in the order of $400 to $500 
million, or 2 or 3 per cent of the total. The market for this equipment 
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was initially supplied by the telephone and telegraph companies, which 
marketed equipment produced by their manufacturing subsidiaries, or by 
independent companies. Although the common-carriers remain a force in 
this market, the independent companies, which tend to specialize in 

all types of communications equipment, have in many instances attempted 
to establish more direct methods of selling to end-users. The increas- 
ing use of telecommunications has also brought the computer systems 
suppliers into this market on a larger scale. Apart from supplying 
communications processors and similar equipment designed to reduce the 
communications tasks of applications computers, they now supply term 
inal devices with built-in modems. This strategy may well enhance the 
presence of the computer systems suppliers in the related telecommuni- 
cations equipment market. 


It seems, therefore, that the dominant market position of 
the multinational computer companies varies from one segment of the 
computing equipment market to another. Their position is most 
dominant in general purpose systems, including, to a lesser extent, 
standard peripheral equipment. They also are a major factor in 
special-purpose systems and stand-alone peripheral equipment. They are 
least dominant in specialized peripheral devices and related telecom- 
munications equipment, the market for which is relatively small. This 
is substantiated by the data in Table 5.6 which gives the number of 
companies participating in selected market areas. 


It is apparent that for general-purpose computer systems 
competition is confined to the MNEs. However, the large number of 
producers of special-purpose systems and peripheral equipment, as well 
as the large number of models of virtually all systems and products, 
Suggests a much greater degree of competition in these general market 
areas. 


Table 5.6: The Estimated Number of U.S.-Based Computer 
Hardware Suppliers of Systems and Selected 


Products, 1973 


System or Product Suppliers Models 
General-purpose systems 9 108+ 
Minicomputers/microprocessors 67 167 
Small accounting computers 38 118 
CRT display terminals 65 162 
Typewriter terminals 34 is) 
Remote batch terminals 44 72 
Plug-compatible disk drives 10 34 
Plug-compatible tape drives 9 53 
Add-on main memory 18 ? ili 3 
Optical readers 46 104 
Computer output microfilmers 16 3/ 
Digital plotters 19 54 
Communications processors 33 79 
Voice response systems oleae 22 


Source: Adapted by the Tariff Board from Datapro 70, Datapro Research 
Corporation, Delran, N.J., July 1974. 
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The market penetration of the independent companies is based in large 
measure upon specialization on particular product lines. Consequently, 
users are dependent upon the MNEs for most of their general-purpose, 
standard computing equipment. Unusual and specialized hardware 
requirements are generally met by the smaller independent computing 
equipment manufacturers. 


Marketing and Competition 


There are a number of characteristics of the market for and 
the marketing of computer systems and computing equipment which favour 
the large multinational suppliers and affect adversely the position of 
the smaller independent companies. The MNEs dominate the supply of 
computer systems. And it is the systems manufactured and sold by the 
MNEs that constitute the main market of the large number of independent 
companies. Without this customer base of systems provided by the large 
mainframe companies, the market for independently supplied peripherals 
would be largely non-existent. The independent companies, apart from 
those which supply special-purpose computer systems, depend, therefore, 
to a large extent upon the large mainframe companies for the creation 
and expansion of the market for peripheral equipment and must generally 
compete with them for a share of that market. In these circumstances, 
it can be seen that the independent suppliers are at an initial dis- 
advantage. 


Furthermore, the large computer companies, it is said, are 
better placed to serve the individual needs of the average user. Each 
user has different data processing needs and requires individual 
attention. Consequently, each supplier must have salesmen, systems 
engineers, software specialists, industry specialists, maintenance 
engineers and technicians in order to offer "full service" to users. 

In addition, the computer systems supplier needs to provide adequate 
systems software, technical manuals, and customer training and educa- 
tion, all of which require large commitments of resources on a continu- 
ing basis. Although many of these services can become self-supporting, 
their provision on the scale expected by users is very costly particu- 
larly for the independent computing equipment companies and particularly 
when the market for computing equipment is relatively small and geo- 
graphically dispersed, as is the case in Canada. 


Another factor is that computing equipment companies are 
generally more knowledgeable about equipment than their customers, so 
that the user relies on the supplier for support and advice. This 
gives the large multinational computer system supplier a decided 
advantage over the smaller independent in the market because he has 
the capability to provide a full range of these support services. It 
is not surprising, therefore, that the user has tended to rely upon the 
computer systems supplier for his complete hardware requirements, in 
spite of the knowledge that certain compatible devices could be obtained 
from an independent supplier at a lower price. 


Another market advantage of large multinational computer 
systems manufacturers is the size of their customer base and the fact 
that they established this base well ahead of the smaller, independent, 
specialized computing equipment producers. A supplier's customer base 
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in the data processing hardware market is extremely significant. It 
usually places the supplier in a preferred position when the user 
considers the acquisition of new equipment. If a user is generally 
satisfied with equipment and services, there is little incentive to 
consider the products of competing suppliers. In fact, there may be 
disadvantages in switching suppliers of basic systems due to the 
existing investment of the user in application programs, and his 
familiarity with the equipment. Each supplier's system has unique 
features, such as mainframe architecture, coding structure and media 
formats. Industry-wide hardware standards do not exist, although some 
observers consider that IBM has imposed de facto hardware standards on 
the industry. The unique features of each supplier's system, however, 
make it difficult to transfer the application programs written for one 
system to a similar system of another supplier, thus inhibiting a 
knowledgeable user from undergoing a change of suppliers. This 
explains in large measure why the customer base of computer systems is 
often described as "captive". 


It would be incorrect to conclude, however, that users do not 
change suppliers at all. The customer base of a particular company is 
continuously open to competition by other suppliers. The protection 
offered by equipment incompatibility is overcome in a number of ways. 
High-level programming languages (COBOL, Fortran) permit the user to 
operate a program on another supplier's equivalent system, (1) Certain 
suppliers provide programs that "emulate" competing systems of equip- 
ment. This software solution to incompatibility enables an applica- 
tions program to perform as if it were being operated on the original 
system, though at some cost in efficiency. Furthermore, certain 
systems suppliers have largely adopted IBM's hardware standards, 
thereby minimizing the problems of changeover from the largest customer 
base in the market. 


The market position of the various computing equipment 
companies is also influenced by their market coverage, that is, the 
extent to which a company supplies and services its data processing 
products geographically. It has been shown that the continuous inter- 
action between the supplier and the user involves immense marketing 
costs. Clearly such costs, relative to sales, are least burdensome in 
the major cities where the largest concentrations of users are found, 
and are heaviest in the less populated areas. Because of the higher 
unit selling and servicing costs incurred outside the major cities, 
only the largest suppliers have the resources for a broad geographical 
presence. The smaller, independent suppliers are confined, largely of 
necessity, to the metropolitan centres. The degree of competition is 
probably greater, therefore, in those markets with the highest density 
of users of computing equipment; in other, more sparsely populated 
regions competition will be largely confined to a small number of the 
large computer system companies. 


(1) In practice, some re-programming may still be required before the 
application becomes operational on the alternative system. 


Age, 


An indication of the need to limit marketing efforts, at 
least initially, to a high user-density region was provided by the 
entry into the U.S. market, in 1974, of one of the leading European 
computing equipment suppliers, International Computers Limited. It 
decided to concentrate its marketing efforts initially on the New York 
City area, and did not intend to broaden its market coverage until it 
had consolidated its efforts there, or until it had joined forces with 
an American company which already had a U.S. sales and service net- 
work. 


Because of the depth of the U.S. market for computing equip- 
ment and the very size of its industry - it is likely that the selec- 
tion of equipment and market coverage are greatest in that country. 

In most other national markets, such as the Canadian market, the 
products of the smaller U.S.-based companies are usually represented 
by agents or distributors which may not provide the same degree of 
coverage as in the United States. 


Several elements enter into competition between individual 
producers. The importance of the availability of technical support 
services has already been noted. Another significant factor is the 
capability to meet the specific data processing needs of individual 
customers, to do that more effectively, and to meet new emerging needs. 
Product differentiation is also a major element of competition, and is 
associated with the total image of the firm. Companies in the industry 
attempt to impress upon users that their products, services and support 
are of better quality than those of their competitors. The user's 
perception of these differences is often sufficient to overcome a 
substantial price disadvantage, and evidence of lesser performance by 
the favoured product. 


The price of a computer system and, to a lesser extent, of 
equipment, therefore, is but one factor which the purchaser considers. 
All of this is to suggest that factors other than price or price/ 
performance ratios play an important role in competition between 
competing firms. . 


It is generally acknowledged within the industry that product 
pricing takes place within the pricing framework established by the 
largest firm in the industry, IBM. Other computer systems suppliers 
tend to price their comparable products at levels below those of IBM: 


As the industry leader, IBM sets the de facto standard in 
terms of pricing, giving its competitors the financial 
elbow room they need in order to adjust their own levels 
and still remain below IBM on a box basis. (2) 


The independent peripheral equipment suppliers, less concerned with 
the need to supply software and other support services with their 
products, tend to price their products at levels below those of 
computer systems manufacturers. 


(1) Electronic News, Fairchild Publications Inc., New York, New York, 


May $19, 1975, -pp. 15.6. 
(2) ibid., October 28, 1974, p. 14. 
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The extent to which suppliers adhere to published list 
prices appears to vary. IBM, as the largest firm in the industry, is 
under some constraints to adhere to retail list prices, lest it be 
accused of predatory pricing practices. Other suppliers may provide 
quantity discounts or special discounts where a high value of equip- 
ment is involved, or where a user requires little advice and support. 


However, price is not always equated by the user with the 
best value, because the purchase of products of the complexity of 
computing equipment involves not merely the hardware, but other 
tangible and intangible factors as well. The provision of a number 
of man-years of programming assistance, or the free use of a data 
centre before equipment delivery, can become important considerations 
from the purchaser's viewpoint. The greater the reliance of the 
purchaser on the technical resources and expertise of the supplier, 
or the greater the user's expectations of support from a supplier, 
the less critical price becomes a factor in the selection process. 
Furthermore, although some units of equipment from different suppliers 
are directly comparable in terms of specifications and performance, 
there are probably many more that have at least slight variations such 
as to render the comparison of prices a difficult task to accomplish 
objectively. While price competition, therefore, exists in the com- 
puting equipment market, it is but one aspect of the overall competi- 
tive situation. 


Barriers to Entry 


Firms considering entry into the computing equipment market 
face formidable obstacles. They face barriers on the side of market 
development, such as high marketing costs and the largely captive 
nature of the customer base of existing companies. There are also 
barriers from the production side, namely, the scale of production 
and the need for, and high cost of research and development. 


Market Barriers 


The great diversity and technical complexity of data pro- 
cessing equipment entail very large expenditures in marketing and 
customer support. These costs, and the resources required to finance 
them, are high for established manufacturers but are especially 
demanding for newcomers. The new firm can minimize these marketing 
costs by initially restricting its market coverage; even then the new 
firm faces greater-than-average marketing costs per unit of equipment 
because of the need to establish its product. If the product 
competes directly with similar products already on the market, the 
new firm will face still higher market developments and marketing 
costs, and will at the same time have less flexibility with regard to 
pricing. This explains in large measure why most new suppliers of 
computing equipment attempt to avoid direct competition and opt, 
wherever feasible, for unexploited gaps in the product spectrum. 


High initial marketing costs can be avoided by distribution 
through the sales and marketing network of an existing supplier. 
This strategy has been used, for example, by Consolidated Computer 
Inc., whereby the distribution of its data entry systems outside North 
America has been undertaken through arrangements with International 
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Computers Ltd., Fujitsu Ltd., and certain other distributors. The CCI 
data entry systems have become items in the product lines of the two 
computer systems suppliers, and their associated marketing costs have 
been largely absorbed within the total marketing costs of these two 
firms. Although such arrangements reduce marketing and support costs, 
they also lessen the extent to which the new firm can directly influ- 
ence the demand for its products in the markets concerned. 


The customer base of the established computer equipment 
companies constitutes a formidable barrier to entry into this industry, 
especially with respect to computer systems. Some of the very largest 
firms in the industry had established customer bases, as early as the 
1920s. Both IBM and Univac have had extensive involvement in the 
market for tabulating equipment, and both have benefited from patent 
rights relating to punch cards. Similarly, NCR and Burroughs have had 
extensive connections with the business equipment industry, primarily 
through the manufacture, sales and servicing of bookkeeping machines, 
in which they retain a strong interest. These companies had the advan- 
tage of having a customer base and sales organization for their previous 
equipment which greatly facilitated the entry into computer systems and 
computing equipment. Some are of the opinion that a customer base may 
be more important to a supplier than technology: 


The importance of a captive customer base as a barrier to 
entry can be illustrated by the following facts. Of the 
firms that entered the computer industry in the 1950s, the 
business equipment manufacturers (IBM, Remington Rand 
Univac, Burroughs, ICT, Bull) had the customers and the 
market, whereas the electronics firms (RCA, Elliot, 
Ferranti, GE, English Electric, Philco) had the technology. 
If we judge from the record of the firms, having the 
customers was more important than having the technology, 
except perhaps for Honeywell whose field of activity was 
scientific instruments. It is significant that ICT, the 
only profitable European computer manufacturer, and one 
of its predecessors, BIM (British Tabulating Machinery 
Company), also had a virtual monopoly of the British and 
Empire markets for punched-card equipment by virtue of 
BIM's agreement with IBM (until 1949), which gave it the 
sole agency for IBM equipment in the United Kingdom and 
parts of the British Empire ... Compagnie des Machines 
Bull, which, until its fall, was the only serious contin- 
ental contender to IBM, also had a strong position in the 
punched-card market. (1) 


This does not explain, of course, the success of companies, 
such as Digital Equipment Corporation and Data General Corporation, 
which specialized initially in minicomputers, and which did not have 
the benefit of an established customer base. However, these companies 
initially produced minicomputers only, which at the time of their 
introduction in the 1960s represented new and unique products, ideally 
suited to process control and other dedicated tasks. They were not 


(1) Hu, Y.S., The Impact of U.S. Investment in Europe, Praeger Publishers 
Inc., New York, New York, 1973, p. 80. 
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designed to compete with general-purpose computer systems, and it is 
only very recently that these special-purpose systems have been con- 
sidered for, and have been capable of, general-purpose computing. 

The customer base established by minicomputer suppliers was quite 
separate from those previously existing and exploited by the larger, 
general-purpose computer system suppliers. Consequently, at the 
present stage of computing technology, there are captive customer 
bases among both special-purpose and general-purpose computer users, 
with some degree of overlap between the two. For new computer systems 
suppliers, these represent formidable barriers to entry. 


For new firms considering entry into the market for peri- 
pheral and related telecommunications equipment, the barriers appear 
less formidable. Although the computer systems supplier is at an 
initial advantage by providing a system or mainframe, the user there- 
after becomes a prospective customer for the independent supplier. 

This is particularly true when the user contemplates the expansion of 
his system, at which time a choice can be made between independently 
supplied plug-compatible peripherals and the standard peripherals of 
the systems supplier. The act of becoming a user of a computer system 
also provides a new market opportunity for independent suppliers of 
stand-alone peripherals and, where required, specialized peripherals 
and related telecommunications equipment. New entrants may be inclined 
to minimize the risk of competing directly with the systems suppliers 
by producing specialized peripherals and related telecommunications 
equipment; areas in which the major companies have shown less interest. 
On the other hand, the presence of a number of independent producers of 
standard plug-compatible and stand-alone peripherals suggests that the 
barriers to these larger market areas are also not insurmountable. 


One further problem to be resolved by the new firm is for 
which system or family of systems to make his peripheral devices, a 
problem confined to standard or special plug-compatible equipment, not 
stand-alone peripherals. An add-on memory module designed for an IBM 
system generally cannot be used for a Honeywell system, and vice versa. 
Although certain interfaces can sometimes be designed to overcome this 
problem, it appears that most independent peripheral equipment suppliers 
offer peripherals that substitute for those of a particular manufacturer, 
such as IBM. Having designed standard or special peripherals for a 
particular brand of computer system, however, the new firm is then com- 
mitted, at least for some time, to that brand. Independents producing 
peripherals compatible with the system of a particular company run the 
risk that the latter will change the design of its mainframe interface 
specifications or introduce new peripheral devices with better price/ 
performance ratios. 


Production Barriers 


From the production side the most important obstacle to entry 
is scale, which is related to market development and distribution. 
Production, per se, appears to have few impediments, as indicated by 
the proliferation of products on the computing equipment market. 
Components in either discrete or module form are readily obtainable and 
these components, it has been suggested, can be easily assembled and 
integrated into a workable computing device by any competent electronics 
engineer. Although this may be an oversimplification, the actual con- 
struction of a unit of equipment appears to present few problems. Much 
more at issue is the ability to produce equipment in quantity, at the 
lowest possible cost, and to respond to advances in technology. 
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Scale of production is a major determinant of the cost of 
producing equipment. The ability to produce in large quantities 
gives rise to several types of economies, including: lower production 
input costs through bulk buying, more automated production techniques, 
fewer model change-overs, and greater potential for labour force 
productivity increases due to job specialization. The new firm may at 
first be confronted by a limited market and, hence, must accept low 
volume and high cost production. At the same time marketing costs 
relative to sales are high as well. 


The volume of sales or production is also important from the 
viewpoint of sustaining an adequate research and development effort. 
A new firm in the computer hardware industry must devote a substantial 
portion of its revenues to research and development in preparation for 
future products and in improving current products. The magnitude of 
expenditures required, on the basis of industry reports, may be as 
high as from 5 to 10 per cent of revenues, although some portion could 
be funded by government. Nevertheless, even expenditures in the order 
of 3 to 5 per cent of revenues devoted to a function for which returns 
will not be evident for some years, represent a significant barrier to 
the firm planning to enter this industry. 


CORPORATE STRATEGIES AND ACTIVITIES 


The previous section has shown that the large, U.S.-based 
MNEs dominate the international market for computing equipment. The 
evidence suggests that Canadian-owned companies have difficulty in 
establishing themselves in the Canadian market indicating that the 
structural factors referred to above play significant roles in those 
national markets where the MNEs are active. The fact that even some 
of the small Canadian-owned companies export a proportion of their 
production tends to confirm the contention that the Canadian market 
for computing equipment, by itself, is too small to support a manufac- 
turer dedicated to this market. Given this situation, the strategies 
and activities of the MNEs in terms of production, research and 
development, and certain aspects of marketing take on added signifi- 
cance. 


This section explores three aspects of corporate activity, 
and is concerned mainly with the perceived strategies of the MNEs. 
Production location strategies are first discussed in terms of subsid- 
iary companies in host countries. Attention is then directed at the 
extent of vertical integration apparent in MNEs, and, within this 
context, the opportunities for parts suppliers to provide them with 
production inputs. Thirdly, some of the cooperative arrangements 
among manufacturers and suppliers are examined because they appear to 
be becoming more prevalent in this industry, and may be an effective 
method of establishing a market presence. 


Rationalization 


The movement away from the "branch plant" status of subsidi- 
ary companies in host countries to their roles as fully integrated 
units serving a continental or world market has probably attained its 
most advanced form in the computer industry. The term "branch plant" 
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implies a subsidiary company established to manufacture within the 
host country, primarily for sale in that market, most or all of a 
range of products produced by the parent company. It also suggests, 
on a smaller scale, a replica of the parent company's facilities and 
organizational structure. In contrast the rationalized, fully inte- 
grated, manufacturing subsidiary is usuaily concerned with not more 
than two or three products or subassemblies, and is allocated a market 
area extending well beyond the host covntry. Thus, it achieves 
economies of scale and costs of production comparable to those of 
other plants of the parent company, wherever they may be located. It 
is mainly these considerations of scale and cost that have encouraged 
the rationalization of production in the computing industry. 


Within the context of the international computer industry, 
the problems of supplying and supporting relatively small national 
markets from a small number of production centres are not insurmount- 
able, even with a great number and large variety of products. However, 
an MNE is usually under pressure to manufacture some or all of its 
products within its major national markets. The pressure may arise by 
way of import restrictions, tariffs, governmental decree, or "good 
corporate citizenship". The solution that has evolved is embodied in 
the rationalized manufacturing subsidiary that produces but a small 
fraction of the total product line marketed by the parent company, but 
which exports perhaps as much as 100 per cent of its production. Under 
this strategy, manufacturing unit costs are reduced by the greatly 
increased scale of production, and other economies are obtained through 
the elimination of duplication. At the same time, the domestic market 
continues to receive the full variety of products available inter- 
nationally, at prices that differ from international levels mainly by 
the incidence of tariff and taxation factors imposed by the importing 
country. In Canada, these price differentials are augmented by other 
costs related primarily to the higher cost of distribution and customer 
support in a relatively small and geographically dispersed market. 


Chapter IV indicates that Capradian subsidiaries are increas- 
ingly becoming fully integrated rationalized units. The manufacture 
by Control Data Canada Ltd., of its medium and large scale Cyber 170 
mainframes represented the first Canadian venture into this scale of 
computer. The manufacture of rotating memories by Burroughs Corpora- 
tion represented another process involving high technology not pre- 
viously undertaken in Canada. The manufacture by IBM of its System/32 
desk-sized computer in Canada, at the smaller end of the size spectrum, 
nevertheless represented a return into computer systems, in addition 
t2 support products. Univac provides another example of rationalized 
production with its manufacture in Canada of power supply units. The 
total production of these units is shipped to foreign Univac plants 
for incorporation into various Univac computer systems and devices. 


the decision to locate the production of a new system or 
subsystem with a particular subsidiary appears to rest upon several 
criteria, some of which are related to corporate policies and strat- 
egies, others to more pragmatic considerations. Differences in 
approach are evident among MN"%s, and changing circumstances within 
the economy or industry also add a further dimension to the preduction 
location decision. By and large, however, the criteria that affect 
the production mandates of the MNE subsidiaries appear to be reason- 
ably common. In the Board's view they include the following: 
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Market Demand - The expected demand for the product in the allotted 
market area will play a large role in the production location decision. 


Excess Productive Capacity - If a choice is to be made among a 
number of plants, other things being equal, production will be located 


in that plant having excess capacity at the time of new-product 
commencement. 


Host Country Environment - The production location decision appears 
to be affected by measures enacted by the government(s) of the host 
country, and by the general business climate that prevails. The 
measures may range from coercive to inducive, and would be weighed by 
the MNE against the conditions prevailing in alternative host country 
locations. 


Balance of Payments - It appears to be generally accepted that 
balance of payments considerations play a significant role in produc- 
tion location decisions. A subsidiary that has acquired a significant 
share of a host country market, but which incurs a large and continuing 
visible trade deficit, wili feel constrained by the potential imposition 
of corrective measures by the host country government to curtail the 
deficit in order to maintain its market share. 


Management Initiative - Some studies suggest that the senior manage- 
ment of a host country subsidiary is beginning to play an increasingly 
important role in determining the extent and nature of the production 
undertaken in the host country. The implication is that a dynamic, 
aggressive and forward-looking management would obtain more beneficial 
production location decisions in their favour, than would the manage- 
ments with less initiative in related subsidiaries. 


Expertise and Experience - In those MNEs which induce a competitive 
posture among subsidiaries by calling for competitive production bids, 
previous experience in keeping costs in line with estimates, and 
success in producing quality products profitably and on time, would be 
factors in obtaining a new product mandate. 


According to an official of IBM World Trade Corporation, that 
company bases its decisions on production locations outside the United 
States on three criteria: 'First, the size of the market ... Secondly, 
for balance of payment reasons ... And third, for cost of manufactur- 
ing."(1) 


Vertical Integration 


Vertical integration refers to the extension by one corporate 
Management into all the various stages of producing and marketing a 
particular product. It is usually contrasted with horizontal integra- 
tion which describes an extention of the activity of a firm by adding 
different products. Vertical integration for the computing equipment 
industry would realistically include the manufacture of parts, compon- 
ents and subassemblies and supplies and materials, the assembly of 


(1) Gilbert E. Jones, Chairman of IBM World Trade Corporation, Report 


on Multinational Corporations, Hearings before the Subcommittee on 
International Trade of the Committee of Finance, United States 


Senate, March 1, 1973, pp. 262-263. 
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computer mainframes and peripherals and related telecommunications 
equipment and the retail distribution of the equipment. It would also 
include functions such as manufacturing process research and develop- 
ment, product research and development, and parts and product design 
and engineering. 


The marketing process of computing equipment firms and the 
end-products produced by them have already been discussed previously 
in this chapter. Of primary concern here is the extension by these 
companies into the manufacture of parts and components. The extent to 
which this has already occurred is important because it indicates how 
much of the market for parts, components and subassemblies is captive 
and how much is available to independent parts manufacturers. Parts, 
components and subassemblies are by far the largest element in the 
factory cost of production of al beat equipment, some two thirds of 
the total for the Canadian industry. (1 


The decision to produce or purchase a particular part or 
component is usually made at the completion of the design stage for a 
new product. Then the specifications have been established and it is at 
that point that a parts supplier is invited to discuss the feasibility 
of meeting projected specifications and unit prices. The vertically 
integrated manufacturer will subsequently decide to make or buy the 
part on the basis of internal and external cost differences, and on 
internal productive capacities and capabilities. Other factors, such 
as the nature of the part, whether it is proprietary, or whether the 
process in which it is used is proprietary, its commonality throughout 
the industry, and its absolute and relative value, all have a bearing 
on the make or buy decision. 


It should be noted that new products, even in the dynamic 
computer industry, normally do not constitute radical departures from 
previous designs. The so-called "new generations" of equipment have 
been evolutionary in nature, with emphasis placed by the manufacturer 
on the standardization of parts wherever possible throughout each 
system range, and throughout families of systems. A "new" data 
terminal, for example, designed for increased speed of operation, may 
well retain the same keyboard, cathode ray tube, and other elements 
common to its predecessor. Similarly, a data card feeding device 
that has worked satisfactorily through the years may be utilized in 
many peripheral devices of a "new'’ computer system. Thus, although a 
new generation of equipment may employ new technologies, such as a 
change from ferrite core to semiconductor memory, many parts or 
assemblies may be common to those used in older generations. 


Since the decision to purchase parts occurs most frequently 
during the design or re-design stage, the extent of product design 
carried out by computing equipment manufacturers in Canada is a 
significant factor for Canadian parts suppliers. As indicated in 
Chapter IV, expenditures on research and development in Canada, includ- 
ing new product design by U.S. subsidiaries, are only a small fraction 
of the total effort in the United States. Research and development by 
the Canadian industry has primarily been a matter of adapting hardware 
of foreign design to Canadian circumstances, and not of designing 


(1) Chapter VIII, p. 241 
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original equipment. The Board's visits to manufacturers have tended 
to confirm that very little in the way of original product design for 
computing equipment is undertaken in Canada. 


The Science Council has commented extensively on the lack of 
design and engineering activities among many types of manufacturers in 
Canada, and views the absence of '"demand-puli" by these manufacturers 
as a serious impediment to the establishment of an innovative and 
viable electronic components industry: 


At the present time, that "demand-pull' in Canada is very 
much smaller than the intrinsic size of our market would 
indicate. Because we do so little of our own design and 
engineering, there are too few customers with whom would- 
be innovators in semi~fabricated materials can get direc- 
tions, stimulation and incentive ... New products are 
developed in response to needs, and needs for parts and 
semi-fabricated products will always appear first where 
end products are developed, engineered and built. In 
Canada, the requirements and specifications for new parts 
and materials are likely to be known to the potential 
innovator a year after they are in use in production, 
rather than two years before, as it is the case in the 
country where the product is engineered. 


The demand=pull created by Canadian~-owned computing equipment manufac- 
turers also tends to be minimal. These firms because of their small 
volume of sales tend to design a new product around existing components 
which are often purchased "off-the-shelf" from a parts distributor, 
without contact with the parts supplier. Moreover, their operations 
frequently consist of the assembly of subassemblies, such as a disk 
subsystem, for which there may not be a Canadian manufacturer. Although 
there are many other obstacles to be overcome before a Canadian parts 
manufacturer is able to compete successfully in the Canadian market, 
the dearth of original end-product design may well be the key factor, 
as it is the basis for the essential relationship between the computing 
equipment product and the parts manufacturers. 


Recent technological developments with respect to electronic 
parts may have diminished the extent to which computing equipment 
companies are involved in parts production. Since about 1970, discrete 
electronic elements in computing equipment have been increasingly 
displaced by integrated circuits that incorporate in miniaturized form 
the transistors, resistors, capacitors, diodes, etc., of earlier years. 
Large scale integration (LSI) has enabled further advances to be made 
in microminiaturization. At the present time, the technology centres 
upon semiconductor devices which were developed in the United States, 
primarily by companies with experience in the development and manufac- 
ture of transistors and other electronic components, and not by com- 
puting equipment manufacturers. Some of these companies have since 
extended their parts manufacturing into the production and marketing 
of end-products such as microcomputer systems, intelligent terminals, 
electronic calculators and electronic watches. 


(1) Pierre L. Bourgault, Innovation and the Structure of Canadian 
Industry, Science Council Special Study No. 23, Ottawa, October 
1972, PPpo 126-127. 
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While some MNEs, most notably IBM, have also undertaken 
semiconductor research, the semiconductor companies are said to be 
maintaining their technological lead. Moreover since these high- 
technology devices have wide-ranging uses, the volume and scale of 
production realized by the parts manufacturer would, with the possible 
exception of IBM, exceed that of any single computer company consider- 
ing production of its own requirements only. It is apparent that most 
of the large MNEs do not manufacture their total requirements of 
advanced electronic parts. 


The Canadian computing equipment industry purchases nearly 
all requirements of high-technology electronic parts, and virtually 
all requirements are imported. Where electrical or electronic parts 
of a more generalized nature are concerned, a similar situation appears 
to exist. Visits by the Tariff Board to Canadian plants of certain 
MNEs indicated that the wire, for example, used to interconnect memory 
plane and other panels in CPUs, was purchased from specialized manu- 
facturers in the United States. Other electronic parts were supplied 
by the parent company, but at least some portion of these had also 
been originally obtained from U.S. parts manufacturers. 


Computing equipment suppliers have generally refrained from 
extending their operations to the manufacture of metal housings, 
Stampings, and plastic mouldings. Traditionally, even vertically 
integrated companies have tended to concentrate their manufacturing 
in areas of known expertise, and have bought, rather than manufactured 
components of this nature. As far as can be determined, this seems 
also to be the situation with both large and small computer manufac- 
turers. While the technology involved in many of these parts is 
comparatively low, their relative value in end-products is increasing 
due to the decreasing costs of electronic components. It is with 
respect to these non-electronic parts that Canadian parts suppliers 
have been most successful in supplying the Canadian computing equipment 
industry. 


One factor which has encouraged vertical integration is 
proprietary parts and processes. The Board has learned that many 
parts manufactured by certain MNEs, have been developed through costly 
and time-consuming internal research. These parts are normally 
patented, and become proprietary to the MNE. Furthermore, even non- 
proprietary parts may be manufactured internally in order to avoid 
revealing a proprietary manufacturing process. The existence of these 
factors undoubtedly limits the market potential for independent 
computer parts manufacturers. 


The availability of parts from independent parts suppliers, 
and their quality and price are, understandably, important considera- 
tions for the equipment manufacturer in deciding whether to purchase 
or produce them. These aspects were explored by the Board with a 
number of end-product manufacturers, including Canadian subsidiaries 
of MNEs and Canadian-Owned companies. 


The quality of a part, or its reliability with respect to 
performance, was invariably deemed to be of prime concern. It was 
noted that, while reliability requirements vary, computer systems and 
related telecommunications equipment generally require reliability 
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levels of a high order. Furthermore, the fact that the end-product 
might be installed in any one of many foreign locations, with greatly 
varying conditions and a level of service inferior to that in the 
domestic market, implies the need for consistent quality and reli- 
ability. A major concern of computing equipment manufacturers with 
respect to the availability of parts was timely delivery to meet 
production schedules, and the capability of the parts supplier to 
provide quick replacement of parts that fail acceptance or assembly 
testing. Firms that cannot meet these conditions could not be 
expected to become, or remain, suppliers to the computer industry. 
Prices, while not always the prime factor, are undoubtedly also an 
important consideration. 


The position of Canadian firms as parts suppliers to the 
MNEs, either to local subsidiaries or parent companies, appears to be 
difficult: there is the overall limitation of the degree to which 
the parent company has already integrated parts production into its 
global operations; there is the problem that little product design 
and engineering is undertaken in Canada; and there is the further 
problem that Canadian parts suppliers may not be as technologically 
advanced as U.S. parts producers, particularly with respect to 
electronic parts. 


The Board was informed by a number of MNE subsidiaries that 
they have made an effort frequently with the assistance of the federal 
Department of Industry, Trade and Commerce, to find independent parts 
manufacturers with the potential to supply their requirements. It was 
also stated that they have co-operated with these firms in order to 
promote conditions within the parts manufacturers’ environment that 
would enable these requirements to be met. However, lack of capacity, 
unsatisfactory delivery, inadequate reliability and non-competitive 
pricing were reasons cited as frequently preventing Canadian sourcing 
of parts. With respect to price, it was felt that if Canadian parts 
suppliers were competitive, that is to say within 3 or 4 per cent of 
a foreign competitor's price, and quality and availability were com- 
parable, then the Canadian suppliers would be favoured. 


The Tariff Board survey indicated that a small proportion of 
the parts used in the production of finished products had been obtained 
in Canada. It was found, however, that these parts consisted very 
largely of low technology items, including various materials, that 
originated with a number of diverse industries. Some high technology 
parts were obtained from parts distributors in Canada, but it is 
believed that most of these had been imported. 


Cooperative Arrangements among Companies 


In terms of corporate strategy, an important development in 
the computer hardware industry has been the emergence of intercorporate 
arrangements whereby two or more companies have embarked upon a joint 
course of action for mutual benefit. These collaborative agreements 
have as their objective the achievement of economies in research and 
development, in production, and in marketing. 
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Collaboration in research and development may result in 
substantial savings in an industry noted for its high expenditures in 
this area. It may also bring together complementary or supplementary 
technological expertise which may result in a more effective research 
and development effort. 


Cooperative agreements in production are aimed primarily at 
lower production costs due to economies of scale resulting from the 
rationalization of output. Each partner to the agreement may produce 
the combined requirements of a part, subassembly or end-product of all 
partners to the agreement. The products may be identical in all essen- 
tial respects, bearing either a combined identification or separate 
company insignia. The rationalization and specialization of production 
frequently takes advantage of the expertise in production technology 
of each partner. 


Joint marketing and service activities are undertaken in 
order to lessen the very heavy expenditures associated with direct 
supplier-user interaction. The establishment and maintenance of a 
national, or larger, network of sales and service offices is a highly 
expensive undertaking. Although distributors play a role in certain 
product lines or in certain national markets, direct selling is the 
rule rather than the exception in marketing computing equipment. 


The size of companies engaged in cooperative arrangements 
varies considerably, and various combinations of small, medium and 
large companies are in evidence. The MNEs collaborate primarily with 
respect to research and development and production, whereas the 
smaller companies cooperate mainly in marketing and servicing. The 
following are some examples of cooperative arrangements: 


CDC-NCR-ICL 


Control Data Corporation and NCR Canada Ltd. established Computer 
Peripherals Inc., in 1972, to develop and manufacture certain classes 
of computer peripheral devices for sale to the parent companies. In 
1974, International Computers Ltd., Britain, became an equal partner 
in Computer Peripherals Inc. 


CIi-Philips-Siemens 


In response to pressures for an all-European computing capability, the 
Compagnie Internationale pour L'Informatique of France, Philips of 
Holland and Siemens A.G., of Germany, formed the UNIDATA company to 
integrate their computer operations. From a combined 9 per cent of 
the European computer market in 1974, UNIDATA aspired to obtain 20 

per cent by 1980. (CII appeared to withdraw from this arrangement in 
1975 to form a company with Honeywell Information Systems in Europe. 
The future of UNIDATA remains in doubt.) 


CDC-IBM 


Following the settlement of Control Data's suit against IBM in 1972, 
the two companies agreed to conduct certain joint research and 
development efforts, towards which IBM will contribute some $30 
million. 
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Sycor-Olivetti 


Sycor Inc., a manufacturer of intelligent terminals, collaborated with 
Olivetti, a company with an established sales organization and market 
base, to provide access to most of the world's markets for its 
terminal. A similar arrangement was entered into with the Mitsui Costs 
for the Japanese market. These arrangements have been credited with 
providing Sycor the opportunity to establish its own domestic sales 
organization. 


Gandalf—Penril 


Gandalf Data Communications Ltd., of Ottawa, a manufacturer of short- 
distance modems and other related telecommunications equipment co- 
operated with Penril Data Communications of the United States, whereby 
each company acts as agent for the other's products in their home 
territories. Large sales increases have been attributed to this 
arrangement. 


Univac~Saab-Scania 


Univac, a U.S.-based MNE, joined in a venture with Saab-Scania, a 
Swedish manufacturer of computing equipment, to market and service 
their computer systems and products in Scandinavia. 


These cooperative agreements are typical of the many that 
exist world-wide in the computing equipment industry. Similar arrange- 
ments are to be found for certain software products, whereby success- 
ful application packages designed by a software company for a particu- 
lar MNE's system may be marketed by that MNE on a world-wide basis. 
Cooperative arrangements of the types cited between competitors in 
the computer hardware industry have in some instances been encouraged 
by European governments in an effort to counteract IBM's dominance in 
many market segments. 


SUMMARY 


An examination of certain facets of the structure of the 
international computer hardware industry reveals that the MNEs 
dominate the markets for computing equipment. World-wide, they 
accounted for in excess of 80 per cent of total revenues in 1973. In 
Canada, these same companies accounted for in excess of 90 per cent 
of Canadian market revenues. 


The industry appears to be highly concentrated, with eight 
companies accounting for some 81 per cent of the revenues of all 
U.S.-based suppliers in 1973. IBM is by far the largest company in 
the industry, accounting for an estimated 49 per cent of total 
revenues in that year. These market shares are unlikely to have 
changed substantially since that time. 


The domination of the markets by the MNEs is most evident 
in general-purpose computer systems, and is less pronounced where 
special-purpose and small accounting computer systems are concerned. 
Within the study period, two general-purpose computer systems 
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suppliers, Xerox and Singer, withdrew from the market; two other 
large suppliers, GE and RCA, had also withdrawn at an earlier stage. 
This indicates that even the very largest firms have encountered 
severe difficulties in competing in the general-purpose systems 
market. The high rates of growth in the market for computing equip- 
ment in the 1960s attracted a large number of independent producers 
to the industry. Many of them appear to have competed successfully 
in certain types of peripheral equipment and related telecommunica- 
tions equipment. Their average total revenues, however, fall far 
short of those of the computer systems suppliers. 


The existence of a large number of suppliers of computing 
equipment, combined with a wide range of models, suggests that the 
market is highly competitive. On the other hand, the market coverage 
by many of the smaller suppliers tends to be limited to specific 
geographic areas, thus augmenting the market power of the computer 
systems suppliers among lesser concentrations of users. Product 
differentiation also tends to favour the larger suppliers. 


Although there still remain opportunities for the entry of 
new firms, particularly those with unique products that do not compete 
directly with the products of the computer systems suppliers, the 
market barriers to entry appear to be formidable. The key obstacle 
is high marketing costs which is related to and is derived in part 
from the captive customer bases that exist. This barrier has arisen 
because of the necessity for suppliers to serve users directly. 

Until such time as the computer becomes far less complicated to 
understand and to use, thereby reducing the dependence of users on 
suppliers, it is likely that high marketing costs will deter many 
potential entrants to the industry, and will lessen the opportunities 
for growth of the smaller suppliers. Market barriers to entry are 
considered to be far more formidable than those relating to produc- 
tion. In this regard, a respected observer of the industry has gone 
so far as to suggest that: 


Developing a position in the computer market is a business 
problem not a technological one. Technology is an essen- 
tial ingredient, but not enough. Spending freely to help 
a national effort in technology may have its own values, 
but it will not provide a country with a viable computer 
industry ... Knowing how to apply computers effectively 
is as great a national asset as manufacturing them. 


The market dominance of the MNEs gives an added significance 
to their strategies and activities in host countries. Most appear to 
have adopted a rationalized approach to production, with factories 
producing a very limited range of equipment for large market areas 
that transcend national borders. Their production location strategies 
seem to be based upon a combination of criteria, the chief of which 
may be the relative significance of the host country market, and its 
environment for producing computing equipment. 


(1) John Diebold, letter to the Editor, The Economist, London, 
October 1c; 1975, ‘p. “4. 
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The degree to which the computer systems manufacturers are 
vertically integrated appears to increase with the size of the corpor- 
ation. The opportunities that they provide to parts manufacturers for 
supplying production inputs in host countries, and to their parent 
companies, are constrained by considerations of design, quality, price 
and patents. In Canada, the lack of demand-pull created by original 
end-product design may be a key structural factor. 


A noticeable feature of the computer industry in recent 
years has been to emergence of collaboration between various companies. 
These cooperative arrangements are evident in research and develop- 
ment, in production, and in marketing. 


It is apparent that the Canadian market, because of its 
domination by U.S.-based MNEs, is an integral part of the world market 
for computing equipment. For many of the reasons cited in this 
chapter, Canadian-owned companies have failed to gain as significant 
a share of the Canadian market as, for example, United States inde- 
pendent suppliers have gained of the market in the United States. At 
this stage of development of the computer hardware industry, the 
entrenched positions of the major systems suppliers in the Canadian 
market implies that the relatively small Canadian-owned hardware 
suppliers face severe difficulties in expanding or even retaining 
their market shares. 
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CHAPTER VI: GOVERNMENT POLICY AND SUPPORT 


This chapter reviews Canadian government policy and support 
for the computer hardware industry in order to measure the thrust and 
direction of general industrial development policies when changes to 
the tariff schedule are considered at a later stage in this report. 


GOVERNMENT POLICY 


Federal Government Policy 


Policy relating to the computer hardware industry is of 
concern to a number of federal government departments and agencies. 
The prime responsibility for policies and programs regarding hardware 
and industrial development rests with the Department of Industry, 
Trade and Commerce. Telecommunications aspects are the responsibility 
of the Department of Communications. Other departments are concerned 
with such areas as computer software copyright, competition in the 
provision of computer services and procurement of hardware and services 
for the federal government. 


By 1970, a number of issues had arisen, particularly with 
regard to the increasing use of computers in conjunction with telecom- 
munications, which tended to transcend departmental boundaries, and 
which appeared to require a more concerted policy approach from the 
many departments involved. The Canadian Computer/Communications Task 
Force was established by the federal government in order to examine 
these issues and to recommend appropriate courses of action. The 
report of the Task Force became the basis for the development of a 
position statement by the federal government, which was published in 
the form of a green paper. Apart from the statements of policy 
contained therein, an important mechanism in the form of an inter- 
departmental committee was established in 1973 that recognized the 
need to coordinate the various policy and program responsibilities of 
the federal government departments concerned. A small secretariat was 
also established in order to facilitate the work of the committee, and 
to provide effective liaison with provincial government officials and 
with the private sector. 


The green paper presented the position of the federal govern- 
ment in 29 statements, grouped under five headings: general policies, 
data communications policies, industrial development policies, new 
computer communications systems and applications, and coordination of 
federal government activities in computer communications. Of prime 
interest to this Reference are two of the industrial development policy 
statements, Numbers 19 and 20: 


(1) Branching Out, Report of the Canadian Computer/Communications Task 
Force, Department of Communications, Ottawa, May 1972. 

(2) Computer/Communications Policy - A Position Statement by the 
Government of Canada, Department of Communications, Ottawa, 
ATLL 1973 
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The government endorses the need for selective stimulation 
of the Canadian computer industry, and particularly the 
Canadian-controlled computer industry, and will take this 
into account in the formulation of its industrial, procure- 
ment, and science policies. These policies will be suppor- 
tive rather than protective in nature and will aim at 
selected excellence. 


To assist in the growth of the computer and communications 
facilities and services to the benefit of Canada, the 
government procurement policies in this area will empha- 
size stimulation of the Canadian computer and communications 
industries, and particularly the Canadian-controlled 
computer~-service industry. (1) 


Within the interdepartmental committee, a number of working 
groups have been established to examine specific areas of concern and 
to formulate more specific policies within the over-all framework set 
out in the green paper. An example is to be found in a statement of 
government policy concerming computer communications and the payments 
system. It is understood that as more specific policies concerning 
the Canadian computer hardware and computer service industries are 
formulated, they will reflect the general intent of the above state- 
ments. 


Another important influence on the formulation of federal 
government policy has been the work of the Science Council of Canada. 
The Council has issued a number of reports concerning computers, 
communications and the structure of Canadian industry. In the present 
context its report on ‘strategies of development for the Canadian 
computer industry is perhaps the most germane. Among the report's 
principal conclusions are three that relate to the development of a 
hardware industry. First, it was concluded that Canada's best hope 
for developing an indigenous computer hardware industry lies in 
specialization, particularly in the manufacture of minicomputers or of 
communications-related peripheral equipment. Secondly, it was con- 
cluded that where government grants are used to encourage activities 
by foreign-controlled firms, they should be tied to Canadian equity 
participation in those firms, and that foreign take overs of Canadian- 
controlled companies should not be permitted. Thirdly, it was con- 
cluded that tariffs should be formulated in such a way as to improve 
the performance of the Canadian computer industry in areas such as 
R & D and manufacturing at a higher level of sophistication and 
complexity. 


Many of the documents referred to, perhaps because of their 
terms of reference, tend to place much of their emphasis upon issues 
arising from the utilization of computers in conjunction with telecom- 
munications, having in mind the rapid growth of computer communications 


(1) .1Gi0, oD. ye 

(2) Towards an Electronic Payments System, Government of Canada, 
Ottawa, 1975. 

(3) Science Council of Canada, Strategies of Development for the 
Canadian Computer Industry, Report No. 21, Ottawa, September 1973. 
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throughout the social and economic fabric of Canada. There has thus 
been less emphasis placed upon questions relating to the production 
of hardware and to the position of Canadian hardware technology; but 
the general thrust of the policy statements makes clear the concern 
expressed for maintaining a Canadian presence in these areas. At the 
same time, as noted in the green paper, measures of support are seen 
to be more appropriate than measures of protection. 


Provincial Government Policy 


To the Board's knowledge, no provincial government has 
published policy documents concerning the computer hardware industry. 
Since the publication cf the federal government's green paper, how- 
ever, there has been an increasing involvement on the part of provin- 
cial government officials in discussions with federal government 
officials on policy towards this industry. It is understood that 
these discussions have centred mainly upon telecommunications and 
computer service industry aspects; but it is also known that the 
provinces share an interest in the expansion of the industry, and in 
the establishment or growth of regional facilities. 


GOVERNMENT SUPPORT 


Federal Government Support 


Federal government support for the computer hardware industry 
has been undertaken through the use of a number of industrial develop- 
ment programs. Most of these programs have been available for a number 
of years, and none is directed specifically at the computer hardware 
industry. Table 6.1 identifies those support programs used by this 
industry, and describes briefly the purpose of each program, the limits 
of support, and the eligibility criteria. 


Table 6.1: Federal Government Industrial Development 
Programs Used by the Computer Hardware 


Industry, 1969 to 1973 


Dept. Program Limit of Support 
Name Name Purpose and Eligibility 
(a) 


Department of Industry, Trade and Commerce 


Defence Industry Productivity Program 


(pip) 1) To improve the applied Up to 50% of development 
research and development costs. 
capability of Canadian 
industry for techno- Canadian defence 
logical products related industry. 
to defence. 


Program 
Name 


Dept. 
Name 


Department of Industry, Trade and Commerce 
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Purpose 
(a) 


Limit of Support 
and Eligibility 


(cont. ) 


Defence Industry Productivity Program (cont.) 


(prp) ‘2? 


(pip) ‘3? 


Industrial Design Assistance Program 


(IDAP ) 


To improve the capability 
of Canadian industry to 
meet exacting military 
standards. 


To assist industry with 
the expense of proving 
itself as a source of 
military equipment to 
military allies. 


To improve the competi- 
tive position of Canadian 
industry by achieving 
improvements in the 
quality of industrial 
design of its products. 


Up to 50% of the costs 
of production equipment 
and an interest free 
loan for 5 years for 
the remaining 50% of 
the cost. 

Canadian defence 
industry. 


Up to 50% of pre- 
production expenses 
including prototypes. 
Canadian defence 
industry. 


Up to 50% of industrial 
design costs. 

Companies incorporated 
in Canada. 


Industrial Research and Development Incentives Act 


(IRDIA) 


To expand scientific 
research and development 
in Canada which, if 
successful, is likely to 
benefit Canada. 


Grant of 25% of new 
capital expenditures 

and 25% of the increase 
in current expenditures 
over the average of the 
five preceding years. 
Companies incorporated 
and carrying on business 
in Canada. 


Program for the Advancement of Industrial Technology 


(PAIT) 


To encourage industrial 
growth and efficiency by 
supporting the develop- 
ment of new or improved 
products and processes 
for commercial markets. 


Shared cost, normally 
50% of current costs 

and non-capital pre- 
production expenses. 
Canadian manufacturing 
and processing companies. 


Dept. 


Department of Industry, Trade and Commerce 


Program 
Name Name 
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Purpose 


Program to Enhance Productivity 


(PEP) 


General Adjustment Assistance Program 


(GAAP) 


Program for Export Market Development 


(PEMD) 


To encourage industrial 
growth and productivity 


by supporting studies to 
determine the feasibility 


of projects designed to 


enhance substantially the 
productivity or efficiency 


of companies. 


To assist Canadian manu- 


facturing industry to 
improve its position in 
meeting international 
trade competition. 


To bring about a sustained 
increase in the export of 


Canadian products. 


A. Incentives for partici- 


pation in projects 
abroad. 


B. Market Identification 
and Marketing Adjust- 


ment. 


C. Participation in Trade 


Fairs. 


D. Incoming Foreign Buyers 


Promotional Projects Program 


(PPP) 


To promote the export of 


Canadian products and 
services through trade 
fairs, missions, shows, 
and training. 


(a) 


Limit of Support 
and Eligibility 


(cont.) 


Shared cost, normally 
50Z including fees 
incurred through 
contract for consult- 
ants. 

Canadian manufacturing 
and processing compan- 
ies. 


Insurance of loans; 
direct loans; grants up 
to 50% of cost of 
consulting assistance 
to develop restructur- 
ing proposals. 

New and existing manu- 
facturers in Canada. 


Incentives in the form 
of repayable contribu- 
tions to approved 
expenses that would 
otherwise inhibit 
marketing endeavours. 
Canadian companies. 


Assistance varies 
according to the pro- 
motion. Each exhibit- 
ing company pays a 
percentage share of the 
actual total costs. 
Canadian companies with 
export capability seek- 
ing markets in other 
countries. 


Dept. Program 
Name Name 
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Purpose 


Department of Manpower and Immigration 


Industrial Training Program 


(CMITP) 


To encourage employees to 
establish or improve 
training programs; to 
expand employment oppor- 
tunities; to alleviate 
skill shortages; to 
prevent lay-offs; to 
support regional indus- 
trial development 
strategies. 


Department of Regional Economic Expansion 


Industrial Incentives Program 


(Regional Development Incentives Act) 


(RDIA) 


To increase or maintain 
employment opportunities 
in regions and areas 
requiring special measures 
to facilitate economic 
expansion and social 
adjustment. 


Limit of Support 
and Eligibility 


The reimbursement of 
varying proportions of 
direct training costs, 
including: instructors’ 
wages, travel and 
living expenses, train- 
ing aids, rental of 
premises, course fees; 
and also trainee wages. 
Primarily private- 
sector employers and 
emp loyer-associations. 


Grants of up to $30,000 
per direct job created; 
up to 50% of capital 
employed; 

up to 25% of approved 
capital costs plus $5,000 
per direct job created; 
loan guarantees. 

New and existing manu- 
facturers. 


Department of National Defence (Defence Research Board) 


Defence Industrial Research Program 


(DIRP) 


To promote and improve 
the research and techno- 
logical capability of 
Canadian industry for 
selected applied research 
projects in technologies 
of relevance to defence. 


National Research Council of Canada 


Normally 50% of over-all 
direct costs of the 
project. 

Companies incorporated 
in Canada. 


Industrial Research Assistance Program 


(IRAP) 


To increase the calibre 
and scope of pure research 
in Canada in situations 
where it leads to high 
business effectiveness 
with economic and/or 
social benefits in Canada. 


Salaries of researchers. 


Companies incorporated 
in Canada. 
Canadian enterprises. 
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Dept. Program Limit of Support 
Name Name Purpose and Eligibility 


Export Development Corporation 


Export Development 


To insure Canadian firms Coverage normally up 
against non-payment when to a maximum of 902 
Canadian goods and of the amount of the 


services are sold abroad. loss with the exporter 
required to assume the 
remaining 10 per cent. 


All persons carrying 
on business in Canada. 


(a) There are no formal subdivisions in the DIP program, but prp ‘1? 
represents research and development grants, DIP 2) represents 
capital assistance grants, and prp(3) represents source establish- 
ment grants. 


Source: Various federal government departments and agencies and their 
publications. 


The programs listed under Table 6.1 illustrate the extensive 
range of available federal government support during the period 1969- 
73. An important observation is the fact that, although assistance is 
generally limited to 50 per cent of the cost of a project, several of 
the programs could be used conjointly. A successful PAIT applicant, 
for example, would be required to share project costs equally with the 
federal government, but the firm could also have been successful in 
applying for an IRDIA grant of up to 25 per cent of its portion of the 
PAIT funding, thus resulting in grants equal to 62.5 per cent of the 
total project costs. Other programs might also have applied to the 
Same project, or to the resultant product. 


Table 6.2 presents a summary of estimated federal government 
support in the form of grants, loans and other types of assistance 
incurred during the four fiscal years 1969-70 to 1972-73 in support of 
the computer hardware industry. In some instances, it was readily 
apparent that the amounts of support were pertinent because the 
projects or products with which they were identified were well within 
the scope of the Reference. In other instances, however, it was dif- 
ficult to determine whether the support clearly concerned the products 
of this industry. Many firms within the industry are also involved 
with non-computer products, and certain computer-like products are of 
Marginal concern to the Reference. Pure research programs, for 
example, may have wide application. In these circumstances, the Board 
has attempted in Table 6.2 to isolate the amounts of support that were 
considered pertinent, sometimes by prorating project support in 
relationship to a firm's degree of involvement with computing equip- 
ment. Some small amounts of assistance included in the table might 
have been directed more towards electronic products and parts gener- 
ally than to computer hardware. 
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Table 6.2: Estimated Federal Government Industrial 
Development Program Assistance in Support 
of the Computer Hardware Industry in Canada, 
1969-70 to 1972-73 


roca. 
1969-70 
Form of to 
Aid Program 1969-70 1970-71 1971-72 1972-73 1972-73 
- $'900 - 
Grants 
prp(1)(a) 267.0 298.3 283.8 246.2 1,095.3 
prp (2) 453.3 315.8 22500) Ji; 0384 nee Senne 
prp (3) 93.0 610.4 570.3 815.8 2,089.5 
IRDIA‘D) 2,910.2 3,414.9 3,966.7 4,676.1 14,967.9 
PAIT 197<5° “2,671.5 °° 6359495099 4,647078 1484660 
PEP = bass ¥ hO 5.0 
GAAP = = 170.0 13.0 183.0 
PPP 57.8 90.0 = 147.8 
CMITP (¢) 368.3 468.6 1,596.1 1,287.4 3,720.4 
RDIA 138.9 aim i 7h 102.0.) 2y020%0 
DIRP 502.9 685.1 726.6 473.0 2,387.6 
IRAP 340.9 571.5 420.8 663.4 _ 1,996.6 
Total 5,272.0 9,093.9 16,795.4 13,987.0 45,148.3 
Insured Loans 
GAAP ~ "3836-0" 8207370 LONe00s0 26 e3090%0 
Interest-Free Repayable Advances 
PEMD = - 60.4 5.2 65.6 
pDIP(2) 453.3 315.6 225.0" “UOIR 4 eee2e 03209 
Total 453.3 315.8 285.4 - “1304326. 2, 0989 
Export Insurance (4) 
Export 
Development - - 21,000.0 - 21,000.0 


(a) pre‘) , (2) and (3) refer to the programs in Table 6.1, viz. R &D, 
capital assistance and source establishment, respectively. 

(b) IRDIA figures for 1969-70 and 1970-71 estimated by IT&C; later 
years represent projections by the Tariff Board. 

(c) CMITP figures represent amounts contracted for and not necessarily 
paid in the years indicated. 

(d) The Export Insurance figure represents the value of goods insured, 
and refers to the 1972 calendar year; related exports occurred in 
this and subsequent years. 


Source: Various federal government departments and agencies and their 
publications. 
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Table 6.2 reveals that grants, collectively, were the most 
significant form of federal government support for the industry, and 
amounted to $45.1 million over the four fiscal years 1969-70 to 1972-73. 
The DIP, IRDIA and PAIT programs, administered by the Department of 
Industry, Trade and Commerce, account for the bulk of the grants, 
although significant amounts are to be found also under the CMITP, RDIA, 
DIRP and IRAP programs. The grants provided under PEP, GAAP and PPP 
have been sporadic and relatively small. In addition to grants, the 
federal government, under GAAP, insured loans totalling $26.3 million, 
and provided interest-free repayable advances to the industry, largely 
under DIP, amounting to $2.1 million. 


In 1972-73, the grants received by this industry amounted to 
$14.0 million. In 1972, according to responses to Tariff Board 
questionnaires, the computer hardware industry produced goods valued, 
at plant, at $206.4 million. Grants accounted, therefore, for 6.8 per 
cent of the value of all goods produced by the industry. From another 
viewpoint, the grants partially offset the costs of production of 
Canadian computer hardware manufacturers; a cost-offsetting impact 
which the Board has calculated to be the equivalent of a 7.2 per cent 
rate of duty. If this figure is compared with the average rate of duty 
paid, after duty remissions, on all imported computing equipment of 8.9 
per cent for imports during the period covered by the Board's import 
analysis, (1) it appears that grants are almost as valuable as an 
incentive to production in Canada as is the tariff. 


The grants by the federal government to firms producing 
computer hardware have been largely directed toward research and 
development, with $4.4 million for pure research, and $30.6 million 
for research and development generally. The total of $35 million for 
research and development was 77 per cent of total grants during the 
period 1969-70 to 1972-73. Industrial training assistance accounted 
for grants of $3.7 million, followed by $2.2 million for export market 
development. Grants separately amounting to $2.0 million were for the 
purposes of direct job creation and the improvement of producers’ 
productive capability during the four-year period. Loan insurance, to 
cover an amount of $26.3 million, was exclusively for producer and 
industry restructuring under the GAAP. Interest-free repayable 
advances were largely for the purpose of enhancing the productive 
capability of the recipients. Insurance was provided for $21 million 
of computer hardware exports, the sale of which commenced during the 
period. 


The computer hardware industry received a substantial share 
of federal government assistance under the various programs reviewed 
in this chapter. The $45.1 million in grants received during 1969-70 
to 1972-73 accounted for 5.6 per cent of the estimated $798.9 million 
in grants provided to all industries under these programs during the 
same period. And if the RDIA program, which, because it is limited to 
the peripheral economic regions of Canada, did not have a high degree 
of applicability to the urban-centred computer hardware industry, is 
excluded, then this industry received some 9 per cent of all grants 
under the remaining programs. Moreover, the industry was the recipient 
of 37 per cent of all loan insurance, and of some 6 per cent of all 
interest-free repayable advances. 


(1) See Chapter III, p. 94. 
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The computer hardware industry appears to have received, on 
average, more financial assistance relative to its value of production 
or employment than other industries. Its shares of total manufacturing 
output and employment in 1972, 0.4 per cent and 1.2 per cent respect- 
ively, are substantially less than its share of the total amount of 
financial assistance provided under the cited federal government 
programs. The Board is unaware of the amounts of assistance received 
by other particular industries, and is therefore unable to state 
whether any other industry has received more assistance than the 
computer hardware industry, in absolute or relative terms. However, 
for this industry to have received almost 6 per cent of the grants 
under these industrial development programs, suggests that it has been 
well favoured, relative to most other industries in terms of federal 
government support. 


Provincial Government Support 


Although the Board has not studied the support provided to 
the computer hardware industry by provincial governments, it is under- 
stood that they provide assistance in a fashion similar to that of the 
federal government, viz., through general industrial development pro- 
grams not necessarily aimed at particular industries. During the 
course of this Reference, the Board has learned of two or three 
examples of assistance to firms within the industry provided by the 
Governments of Ontario and Quebec. Although these are isolated 
examples, the paucity of evidence would tend to confirm the general 
impression that the bulk of the financial assistance which the 
computer hardware industry has obtained, has been provided by the 
federal government. 


Federal Government Procurement 


Government procurement of goods and services can be an 
important instrument in shaping industrial development. Certain 
European governments, for example, have given preference to their 
domestic computer industries by supporting them in the face of strong 
market pressures from multinational enterprises. In Canada, the 
federal government has acknowledged the importance of procurement as 
an instrument of selective stimulation of the Canadian computer 
industry in statements numbered 19 and 20 in the green paper. 


Procurement of computer goods and services in the federal 
government is the responsibility of the Department of Supply and 
Services, in conjunction with the requisitioning department, and 
under policy guidelines established by the Treasury Board. The 
objectives of computer goods and services procurement have been 
stated within the context of a federal government EDP policy frame- 
work. The more detailed objectives of EDP policy are: 


To provide an environment for equipment, personnel and 
supporting services that will optimize the contribution 
of EDP to government in total, while recognizing the 
respective roles of departments and central agencies. 


(1) Computer/Communications Policy - A Position Statement by the 
Government of Canada, Department of Communications, Ottawa, 
April 1973. 
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To allow acquisition of equipment and services of an 
optimum quality with timely delivery and least cost, and 
consistent with any national industrial strategy estab- 
lished for Canada, (1 


Thus, although in general the aim of government procurement has been 
to purchase equipment and services which will best perform required 
tasks at the least cost, there is provision for a national industrial 
strategy within procurement policy. 


Government procurement policies and practices can be a 
significant source of indirect financial assistance. Current federal 
government practices provide for a 10 per cent preference for Canadian 
content, i.e., the value of Canadian content is discounted by 10 
per cent when tendered bids are compared. In effect, this permits the 
Canadian content of the computing equipment in question to be compared 
with foreign content, even though the former may cost 10 per cent more 
to produce. This credit is equivalent to a 10 per cent rate of tariff 
protection, and applies equally to Canadian content of computing equip- 
ment assembled in Canada from imported parts, and to computing 
equipment assembled abroad from Canadian-made parts. 


The second procurement practice of providing recognition to 
the contribution of total manufacturing in Canada by the firms tender- 
ing to supply the federal government with computing equipment provides 
such firms with advantages over suppliers without Canadian manufactur- 
ing facilities. This recognition inevitably transforms itself equally 
into an "allowance" for Canadian content, and also constitutes, there- 
fore, a manner of providing assistance to offset the higher costs of 
producing in Canada. 


As far as the impact of federal government procurement of 
computers and related telecommunications equipment and services is 
concerned, some idea of the magnitude can be gained from the expendi- 
tures processed by the Department of Supply and Services: in the 
1973-74 fiscal year, these amounted to $53 million in total, of which 
$37 million was estimated to be for hardware. These expenditures, 
however, do not cover the purchases of some federal government agencies, 
nor those of certain federal Crown Corporations. In addition, there is 
the procurement of provincial governments, their Crown agencies, and of 
municipalities. Although the Board was unable to obtain information 
concerning the expenditures on computer hardware by these levels of 
government, it is also believed to be substantial. The Canadian 
Computer/Communications Task Force estimated that 35.5 per cent of the 
value of installed computer systems in Canada in 1971 was accounted for 
by the public sector, including all levels of government, hospitals, 
educational and other institutions. There is no reason to believe 
that the public sector share has diminished since that time, and it 
represents, therefore, a very significant market for the industry. 


(1) Treasury Board, Guide on EDP Administration for Departments and 
Agencies of the Government of Canada, Ottawa, 1974, p. 13. 

(2) Derived from a statement by the Hon. James Richardson, Minister of 
Supply and Services, Minutes of Proceedings and Evidence of the 
Standing Committee on Miscellaneous Estimates, House of Commons, 
27 e1Ls oMay 713," R971. ; 

(3) Branching Out, Report of the Canadian Computer/Communications Task 
Force, Department of Communications, Ottawa, May 1972, p. 49, 
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Other Measures 


In addition to the specific industrial development and 
industrial training programs outlined in Table 6.1, and to government 
procurement policies, there are two other measures by which the federal 
government provides assistance to the computer hardware industry: the 
drawback provisions of the Customs Act; and the Program for the 
Remission of Duties Under Tariff Item 42700-1. 


The drawback of duties paid is provided for under sections 
275 to 277 of the Customs Act, and relates to the reimbursement of 
duties paid on manufacturing materials and parts imported for incor- 
poration into finished products that are subsequently exported. The 
drawback prevents these duties from becoming a disadvantage for 
Canadian manufacturers in export markets, or, from a different view- 
point, it implies that foreign producers of computing equipment will 
not be able to derive a price advantage in external markets because of 
access to lower-priced parts. The tariff on parts, an element in the 
cost of manufacturing or assembling computing equipment for the 
Canadian market, is eliminated as a cost factor when producing for 
export. The drawback of duties, however, negates the protection 
provided to domestic parts producers. 


The drawback provisions of the Customs Act are very signifi- 
cant to the export-oriented computer hardware industry. As discussed 
in Chapter IV, this industry exports 87 per cent of its output, with 
the result that 87 per cent of the duties paid can be drawn back if 
the industry imports all of its materials and parts. The Board was 
able to calculate, on the basis of information supplied in its industry 
survey, that the amount of duty eligible to be drawn back in 1971-72 
was $12.6 million. On the assumption that the ratio of duty drawn 
back to the total value of imported materials and parts in that year 
was the same for 1969-70, 1970-71, and 1972-73, then the drawback of 
duties is calculated at $6.6, $10.3, and $10.0 million, respectively, 
for a four-year total of $39.5 million. 


Remission of duties is provided for under the Machinery 
Program (MACH) of the Department of Industry, Trade and Commerce. 
Machines and parts thereof imported under tariff item 42700-1 are 
eligible for duty remission when they are not available from produc- 
tion in Canada, and when it is in the public interest. 1 Remission 
of duties under this program, in so far as computing equipment is 
concerned, has been granted mostly on imports of peripheral equipment 
and parts. It would appear that the remission of duties on finished 
products not made in Canada is of no direct assistance to Canadian 
hardware manufacturers; it is of assistance to suppliers of finished 
products in Canada inasmuch as it reduces the price of the imported 
equipment to the user, and may therefore increase sales beyond the 
level that would have existed in the absence of the remission of 
duties. 


(1) For a more complete discussion of the Machinery Program, see 
Chapter III, pp. 103-106. 
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Where the remission of duties on parts imported for assembly 
in Canada is concerned, the Machinery Program is of direct assistance 
in two ways. First, it effectively permits parts not available in 
Canada, which are destined for assembly into finished products for the 
domestic market, and which are otherwise dutiable, to enter free of 
duty. The Machinery Program, therefore, can provide the same benefits 
with respect to production for the domestic market as the drawback 
provisions furnish with respect to production for export markets. 
Secondly, it effectively permits parts not available in Canada, which 
are destined for assembly into finished products for the export market, 
which are otherwise dutiable, and which would be eligible for duty 
drawback, to enter free of duty without incurring the high adminis- 
trative and financial costs associated with obtaining the drawback of 
duties. As explained in Chapter III, the remission of duties can be 
granted prior to importation, thus avoiding the actual payment of 
duties, whereas under the drawback provisions, the duties must first 
be paid, and are reimbursed to the extent of 99 per cent of the duty 
paid upon proof of export. 


The Board has estimated that the total amount of duties and 
sales taxes remitted on Sot eacaee equipment and parts for the four 
years 1970-73 was $42.9 million. 1) The amount of duties remitted on 
parts alone, however, could not be determined, but, on the basis of 
the Board's analysis of imports during November and December 1971, it 
is believed to account for a substantial proportion of total duties 
remitted. During the survey period, duties remitted on parts amounted 
to $555 thousand, or 28 per cent of total duties remitted. 


The effect of all the financial assistance provided by the 
federal government to the computer hardware industry has been to 
reduce its costs of production in Canada by a substantial margin. On 
the basis of gross production valued at $206.4 million in 1972, the 
estimated $14 million of grants in 1972-73 and drawbacks of $10 
million in 1972-73 would together account for 11.6 per cent of the 
value of production. This magnitude of financial assistance is 
approximately equivalent to the average protection provided by the 
tariff before remission of duties and provides, therefore, an allowance 
for the higher costs of producing computing equipment in Canada. 


SUMMARY 


The federal government has deemed the whole field of 
computer communications sufficiently important to have issued a green 
paper on the subject. The broad position statements contained therein 
encompass industrial development policies, which are those of prime 
interest to this Reference. These policy statements emphasize the 
need for selective stimulation of the Canadian computer industry, 
through supportive rather than protective measures, and by means of 
the federal government's industrial, procurement and science policies. 
A mechanism has been established to coordinate the viewpoints of the 
many federal government departments involved in policies and programs 
affecting computer communications, and to take cognizance of provincial 
government and industrial views concerning this complex and dynamic 


field. 


(1) See also Chapter III, p- 106. 
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No concerted attempt has been made by the Board to determine 
the. respective positions of provincial governments towards the 
computer hardware industry. It is known that they have interests in 
certain aspects of computer communications, and some have given 
support to a few firms within the industry. This has tended to be 
overshadowed by the amounts and variety of assistance provided by the 
federal government. 


An examination of the federal government's industrial 
development programs during the period 1969-70 to 1972-73 reveals 
that firms within the computer hardware industry received some $45.1 
million in grants, insurance of loans totalling $26.3 million, 
interest-free repayable advances amounting to $2.1 million, and 
insurance of exports worth $21 million. Drawback of duties under the 
drawback provisions of the Customs Act amounted to an estimated $39.5 
million. In addition, the remission of duties on parts under the 
Machinery Program, and government procurement practice provided further 
further assistance to the computer hardware industry. 


Such amounts of assistance appear to have favoured the 
computer industry during the 1969-73 period. It is doubtful, however, 
that this was the result of a deliberate effort to support the computer 
hardware industry per se: more probably, the firms and products 
involved lent themselves to being appropriate vehicles for support 
within the general industrial development framework. Nevertheless, 
the amounts of assistance granted appear to be significant. 


fab 
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CHAPTER VII: INTERNATIONAL TRADE 


This chapter examines the nature of international trade in 
computer hardware, with particular emphasis upon Canada's imports and 
exports. It reviews the magnitude and direction of Canada's trade in 
computing equipment in recent years in total by types of equipment, 
by import sources and by export destinations. It discusses Canada's 
balance of trade in computing equipment and contrasts this with the 
balances of trade pertaining to certain other Canadian industries. 
Attention is then focused upon the trade of other selected countries, 
in order to place Canada’s trade in computing equipment within a wider 
perspective. The trade balances with respect to computer hardware for 
each of the selected countries are reviewed and Canada's balance of 
trade is examined within this context. 


CANADIAN TRADE IN COMPUTING EQUIPMENT 


Canadian Imports 


Statistics relating to Canadian imports of computing equip- 
ment have been derived from the Board's survey of imports for two 
months in 1971, and from import statistics published by Statistics 
Canada by commodity class. The Board examined data for the two-month 
survey period on imports by type of equipment, by country of origin, 
by product group by country of origin, and by related and non-related 
companies. In order to protect confidential information, details of 
the Board's findings, in many cases, cannot be given. 


The survey figures have been used to ascertain the propor- 
tion of relevant equipment contained within each of the pertinent 
commodity classes. 1) The estimated value of total Canadian imports 
of computing equipment and parts by commodity class for the years 1966 
to 1974 are shown in Table 7.1. The estimated values, because of the 
_ probability of fluctuating proportions of relevant equipment within 
commodity classes over time, are best regarded as adequate indicators 
of trends, rather than of absolute values. As noted in Chapter IV, 
the value of imports of finished products is a good indicator of 
growth in the domestic market for computing equipment, because 
imported equipment supplies almost all of the Canadian market. 


Imports of computing equipment rose from $113.4 million in 
1966, to $421.3 million in 1974, or at an annual average growth rate 
of 17.8 per cent. Over the period 1971-1974 the rate of growth in 
imports moderated significantly to an annual average of 14.3 per cent, 
but still an impressive rate of growth. The dominant commodity class, 
711-22, (2) which accounted for over 75 per cent of total computing 
equipment imports in 1974, had an annual average rate of growth from 
1966 to 1974 of 17.2 per cent. Only class 771-20, (3) which accounted 
for some 17 per cent of total computing equipment imports in 1974, 


(1) A note on the identification of pertinent commodity classes, and 
the statistical method used to derive estimates of computing 
equipment imports is contained in Appendix D. 

(2) 771-22: Electronic computers and parts. 

(3) 771-20: Card punching, sorting and tabulating machines and parts. 
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had a rate of growth higher than the total average: 25.9 versus 17.8 
per cent. From a relatively low base in 1966, imports under this 
commodity class reached a peak of $108.1 million in 1972, fluctuating 
somewhat below that level after that year. The remaining relevant 
commodity classes all exhibited lower rates of growth than the annual 
average for total computing equipment imports over the 1966-74 period. 


Canadian Imports by Type of Equipment 


Where particular types of equipment are concerned, the Board 
considers that the limitations of the import survey period are such 
that any product-by-product ratios are unlikely to be meaningful. 
Consequently, the Board has estimated the probable composition of 
imports over the years 1971-1974 by the main product groups only. 
These estimates, derived on the basis of products and parts imported 
by commodity class during the survey period, are shown in Table 7.2. 
Variations in the value of imports by commodity class in the years 
indicated explain the year-to-year changes in the estimated value of 
imports by product group. 


On the assumption that the relationship between product 
groups and commodity classes is reasonably constant, then the esti- 
mated import values shown in Table 7.2 give rise to the following 
average annual rates of growth for 1971-1974: mainframes, 21.8 per 
cent; peripherals, 16.5 per cent; related telecommunications equipment, 
22.2 per cent; parts, 5.1 per cent; and for total imports, as indicated 
previously, 14.3 per cent. If parts, with their low rate of growth, 
are excluded, the average annual growth rate for finished products 
alone is 18.3 per cent over the same period, or some 4 per cent greater 
than the average annual growth rate for total imports. 


This strongly suggests, first, that the imports of finished 
products have not moderated their rates of growth as significantly as 
at first indicated by the differences in the rates of growth of total 
imports for 1966-1974 and 1971-1974 and second, that the imports of 
parts, and hence the volume and value of production in Canada, have 
not maintained pace with the export potential for finished goods. In 
other words, given the commitment to rationalize production in Canada, 
it appears that for 1971-1974 the export markets for computing equip- 
ment in Canada have grown at significantly higher rates than has the 
value of Canadian production of this equipment. The bulk of parts 
for assembly into finished products is provided by imports. 
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Table 7.2: Estimated Canadian Imports of Computer Hardware 


by Product Group, 1971 to 1974 


Product 
Group 1971 1972 1973 1974 
S mil. vs $'mil. he $"mil He $"mil. i 
Mainframes 56 aie 19.9 64.9 1L9s2 84.5 24.0 LOT 7 24.1 


Peripherals 129.0 45.7 153.7 45.5 168.6 48.4 204.2 48.5 


Related 
telecommu- 
nications 
equipment 4.0 1.4 4.7 1.4 Gor L8 ie Por 


Parts 93.2 3360 114.4 33.9 88.8 255 LOS AL 25a7 
Total 
Imports 262004 100.0 337.6 100.0 348.0 100.0 421.3 100.9 


Source: Tariff Board; Statistics Canada. 


Canadian Imports by Country of Origin 


The value of imports into Canada of computing equipment by 
country of origin during the survey period is shown in Table 7.3. The 
United States was by far the leading source of computing equipment 
imports, accounting for almost $56 million or 86 per cent of total 
imports during the survey period. A relatively smaller amount was 
accounted for by the United Kingdom, $2.9 million or 4.5 per cent. 


Table 7.3: Canadian Imports of Computer Hardware by 
Country of Origin, Value, Duty Paid and 


Remitted, Two Months, 1971 


Country Duty as Z% 
Country Share Duty as of Value 
of Value of of Duty hb Of After 
Origin Imports Total Paid Value Remission Remission 
$ v4 $ ye $ he 
United 
Kingdom 2,910,685 et 66,555 Zea 34,354 ni 
West 
Germany 74,406 Oot 6,678 9.0 566 S27 
Nether- 
lands 425.202 0.7 26,673 6.2 Fae Rel! 4.5 
United 


etave® 955,969,520 S5s0.. 659917521 8 Pa 1,855,564 9.2 
Others 5,878,679 9.0 649,174 11.0 78,025 Pe 
Total 65,261,368 100.0 7,740,901 14.9 1,975,844 8.8 


Source: Tariff Board survey. 
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The average rates of duties paid have also been indicated in 
Table 7.3, both before and after duty remissions. Before duty remis- 
sions, the average rate of duty on all imports of computing equipment 
into Canada did not exceed 15 per cent for any exporting country. The 
average rate of duty on imports from the United Kingdom was the lowest 
because of the applicability of B.P. Tariff rates. Imports from the 
largest single source, the United States, were subject to an average 
rate of duty of 12.5 per cent. Duty remissions reduced the average 
rates of duty paid on imports from the United States from 12.5 to 9.2 
per cent; and from the United Kingdom from 2.3 to 1.1 per cent. As 
noted in Chapter III, duty remissions reduced the average rate of 
duty paid on total imports from 12 per cent to 9 per cent. 


In order to determine the source of imports over a longer 
period than that covered by the survey, it was necessary to rely on 
imports by commodity classes by country of origin. Three commodity 
classes, 771-20, 771-22 and 703-78, contain a very high content of 
computing equipment; it is virtually certain, therefore, that all the 
countries listed by Statistics Canada under these commodity classes 
were the sources of computing equipment imports. Although classes 
771-04 and 702-90 were less applicable, the countries listed therein 
generally coincide with those of the more applicable classes; the 
Board believes, therefore, that the aggregation of the imports of the 
five commodity classes gives a reasonable indication of imports of 
computing equipment by country of origin. These are shown in Table 7.4 
for the years 1971-1974. 


The value of imports of computing equipment during 1971-1974 
roughly coincides with that of the survey period in terms of countries 
of origin. The United States remained the dominant supplier, account- 
ing for a very large and stable proportion of total Canadian imports, 
about 89 per cent on average, throughout the period. No other country 
provided more than 4.5 per cent of Canadian computing equipment imports, 
and the only other imports of significance were those from the United 
Kingdom, France, West Germany and Japan. 


Given the close proximity of Canada to the United States, 
and the U.S. domination of the computing field, the question that 
arises is not the extent to which Canada appears dependent on imports 
from the United States, but how other countries appear to be able to 
provide something over 10 per cent of Canadian imports in the face of 
such strong U.S. advantages. It appears illogical, for example, that 
Argentina should be the source of a very small, but growing value of 
Canadian computing equipment imports. The reasons are undoubtedly 
connected to the rationalization and specialization of production 
which has taken place on an international scale within multinational 
enterprises. 


It has been demonstrated in Chapter III that the B.P. tariff 
rates are significantly lower than M.F.N. rates for computing equipment, 
averaging 2.3 and 12.3 p.c. respectively before remissions, and 1.1 
and 9.2 p.c. respectively after remissions, during the survey period. 

If the tariff were regarded as a significant barrier, then one might 
expect that the multinational computer companies would make every 
effort to obtain their Canadian imports from such B.P. tariff countries 
as the United Kingdom, Ireland, Australia, and South Africa. The 


218 


eo e¢ © e@ @ e 
ONHAOOO (o> ee Oo >) 


Nm~OMN TAKA AON TN 


Od * 
@ 
moO 


BY 


997‘ 127 
799 

69S *ZLE 
88Z 

C79 °Z 
€9¢°¥4 
LEZ 

TET 

TS 

L08 
77E ST 
ZE9SL 
L9S‘TT 
STO‘T 


FAS 
GSE 
0€7°9T 


000,$ 


7L6T 


0°O00T 616° LYE 0°O0T 909 “LEE 
% /T T°0 CH 
¢°8g LS8° LOE 9°16 9ET*60€ 
% 76 % 9¢ 
9°0 876 °T G*0 TOs ‘T 
Aag' T0z °¥ Dac €6S‘°9 
% S8T ¥ 86 
T°0 T1Z T°0 0ZE 
0 GOL 220 77 
€°0 096 9°0 986 ‘T 
C*0 O7L°T €°0 950 t 
6°0 SOT ‘E 7°0 9LE°T 
9°72 LOT ‘6 fea! 779 °€ 
€°0 OS1 tT 9°0 Sse ‘T 
* € els 69T 
€°0 696 T°O TSE 
G°? TEs *ST 622 Zen ‘8 

Z 000 ,$ z 000,$ 

€L6T ZL6T 


7/6T 93 TL6T “UFSFAO FO 


juno9 Aq eiempieyH it93ndmo9g Jo s}i0dMy UPTpeueD pazeWwtTIsy 


‘epeue) sozastzeqg Spzeog JzTiel 


§ Oo HIO 

eo @ o @ es °@ eo eo}; 
OMOOO COC Oo NO oO CO} 
Pale 


waAaNMNsTE NWA KNOT 
® 


C97*Z78Z 


E172 
988 °0SZ 


87I‘T 
756 °9 
771 
OTE 
6ZE 
yyy T 
700‘Z 
6ET ST 
867 ‘6 
79T 


9°2 OTIeL 


:901Nn0S 


sjioduyt [eo], 


s12410 
so3eis peqtug 
TF2e1g 
euTIUesAV 
ueder 
Teeist 
_pueTieZIIMS 
UsPIMS 
SpueTI9UION 
ATei1 
Auewizss SoM 
aouelg 
Zanoquexn] 
pue wunt3sTog 
etTaqsny 
pueTearzy 


wopsutTy peatun 


Utstag jo Ax}zuUNO|D 


a9 


United Kingdom particularly, has a well-developed computer hardware 
industry with manufacturing facilities belonging to such companies as 
IBM, Honeywell Information Systems, Burroughs and NCR, as well as 
British companies. The fact that these companies have not taken 
advantage of lower B.P. tariffs on any appreciable scale suggests that 
tariffs on computing equipment are relatively unimportant, and that 
other factors, such as the international rationalization of production 
are more significant. 


Canadian imports of computing equipment by product group and 
by country of origin were obtained for a two-month period in 1971; 
however, details cannot be given because of the possibility of reveal- 
ing confidential data. The United States was the major source of 
imports for each product group. Other important sources were France 
and Japan for mainframes and the United Kingdom for peripherals. 


Canadian Imports by Related and Non-Related Companies 


A high proportion of Canadian imports of computing equipment 
is attributable to transactions between companies having corporate 
affiliations than between non-related companies. During the survey 
period, foreign companies related to the Canadian importing companies 
provided 91.5 per cent of the total value of computing equipment 
imports. This very high proportion is not surprising in view of the 
dominance of the Canadian computing equipment market by the products 
of the multinationals. This 91.5 per cent share of imports could well 
be indicative of the usual share of the Canadian computing equipment 
market held by the multinationals. The remaining 8.5 per cent share 
of imports represents the transactions between the smaller foreign 
companies and their Canadian distributors, plus a small volume of 
direct imports by a very small number of users, such as universities 
and research establishments. 


The breakdown of imports by groups of exporting countries 
indicates that the related companies in each of the groups accounted 
for over 90 per cent of computing equipment imports. On the basis of 
the survey data, the probability is high that, with the exception of 
imports from the United States, virtually all computing equipment 
imports into Canada from other sources are the result of transactions 
between related companies. Where imports from the United States are 
concerned, the transactions between non-related companies are the 
largest of any of the groups of exporting countries at 9.2 per cent. 
This is indicative of the relative strength of smaller U.S. companies 
which do not possess production or marketing facilities in Canada but 
which regard Canada as an extension of their own market. 


The ratios of the values of imports of finished products to 
parts between related companies on the one hand, and between non- 
related companies on the other hand, reveal a somewhat greater propor- 
tion of parts in the import mix of the related companies. Finished 
products from all countries accounted for some 63 per cent of related 
company imports, whereas the equivalent figure for non-related company 
imports of finished products was 72 per cent. The total value of 
parts imported by related companies exceeded greatly that imported by 
non-related companies. This is additional evidence of the fact that 
the largest proportion of manufacturing or assembling of computing 
equipment in Canada is undertaken by the subsidiaries of foreign-owned 
companies. 
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Canadian Exports 


Information concerning Canadian exports of computing equipment 
has been derived largely from data published by Statistics Canada, and 
from supplementary data contained in responses by industry to Tariff 
Board questionnaires. As far as can be determined, and in contrast to 
imports, a single commodity class encompasses the products and parts 
under review: class 771-21, card punching, sorting and tabulating 
machines, electronic computers and parts. Because of definitional 
difficulties, some small amounts of equipment and parts may have been 
included under other export commodity classes; at the same time 
certain items may be included in class 771-21 that the Board would 
consider as being extraneous. On balance, the Board believes that the 
values included under class 771-21 represent a reliable indication of 
Canada's exports of computer hardware. 


Canadian computer hardware exports by value and by year from 
1966 to 1974 are shown in Table 7.5. From a low base in 1966 of $36.5 
million, total exports increased to $196.6 million in 1974, or at an 
average annual growth rate over the period of 23.4 per cent. More 
recently, however, over 1971-74, the average annual growth rate 
declined to 9.1 per cent. These are in contrast to the average annual 
growth rates for imports over the same periods of 17.8 per cent, and 
14.3 per cent respectively. The high average annual growth rate in 
exports over the 1966-1974 period is partially attributable to the low 
value recorded in the base year of 1966. 


Table 7.5: Canadian Exports of Computer Hardware by Year, 
1966 to 1974 


Value of Share of 
Total Re-Exports Re-Exports 

Year Value Included of Total 

- $'million - % 

1966 30.) eo 9.59 
1967 060 ate EVSZ6 
1968 Osu 8.6 LRSZO 
1969 Laon 14.8 20.14 
1970 NS iy de et Eas Loro7 
1971 fade) 18.4 P2NS 
1972 186.0 25.6 13.76 
L973 168.1 3330 19.99 
1974 196.6 ere 2/ ol 


Source: Statistics Canada. 


Export performance during the 1966-1974 period may be even 
more questionable when the values of re-exports are taken into 
account. As shown in Table 7.5, the values of re-exports have 
increased progressively from year to year, from $3.5 million in 1966, 
or some 10 per cent of total exports, to $53.7 million in 1974, or 
over 27 per cent of total exports. Re-exports, according to 
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information given to the Board, consists of three types of computer 
hardware: first, those computer systems or units of equipment that 
have been imported and installed in Canada, and whose lease has 
expired and for which there remains no market demand in Canada; and 
second, those mainframes and other computing devices imported for use 
by OEMs in such exported products as aircraft flight simulators; and 
third, those units of computing equipment, usually stand-alone 
peripheral devices, that have been returned to Canada for refurbish- 
ing and subsequent re-export. If re-exports are deducted from total 
exports, then the average annual rate of growth of exports over 1666- 
1974 declines from 23.4 per cent to 20.1 per cent. For 1971-1974, 
the decline is from 9.1 to 2.4 per cent. As an additional factor, 
the inclusion of re-exports of such magnitude makes it difficult to 
arrive at a truly realistic measure of the Canadian market because of 
probable differences between import and export values. 


In order to determine the export orientation of the industry, 
the Board compared 1972 export values to production values in that 
year. As estimated from the Board's survey of the industry, exports 
in 1972 amounted to $143.3 million, production amounted to $165.1 
million, giving an export factor of production of 87 per cent. 
Foreign-owned firms accounted for production of $152.8 million, and 
exports of $136.2 million, or 89 per cent of production. Canadian- 
owned firms accounted for production of $12.3 million, and exports of 
$7.1 million, or almost 58 per cent of production. These figures 
substantiate the high degree of export orientation attributed to the 
industry. 


Canadian Exports by Product Group 


The breakdown of Canadian computing equipment exports by 
product group has been derived from responses by industry to the 
Tariff Board survey. The data relate to 1972, and have been appor- 
tioned to the published net export total of $160.4 million. 


On the basis of the composition of equipment exported in 
1972, mainframes accounted for $1.6 million, or about 1 per cent of 
total exports. These consisted largely of small, special-purpose 
mainframes. Peripherals at a value of $133.4 million, or 83 per cent, 
constituted by far the largest proportion of exports, and consisted 
mainly of data preparation and data entry equipment. Related telecom- 
munications equipment accounted for a very small proportion of total 
exports, less than 1 per cent, and consisted entirely of modems. 
Parts, components and subassemblies constituted the balance of exports 
in 1972, accounting. for $25.3 million, or about 16 per cent. of total 
exports. It is believed that parts exports consisted chiefly of sub- 
assemblies for integration into units of equipment at foreign plants. 


Although the figures relating to exports by product group are 
not as precise as the Board would have preferred, it is clear that, in 
1972 at least, Canada's exports were centered upon stand-alone periph- 
eral equipment which is used in support of data processing installa- 
tions. The products exported were also a reflection of the products 
manufactured at that time. By the end of 1972, however, plans were 
being undertaken or implemented that would have a substantial impact 
on the types of products being manufactured in Canada, and which would 
also affect the product mix of future exports. As a result of the 
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changes that were beginning to develop, the exports of 1972 by product 
group were probably not representative of later years; it would, 
therefore, be misleading to suggest that the same breakdown applies to 
exports either before or since that year. It is probable that, from 
1973, exports of peripherals and parts have declined relatively, while 
mainframes and related telecommunications equipment have slightly 
increased their shares of the total value of exports. 


Canadian Exports by Importing Country 


The value of Canadian exports of computing equipment and 
parts by importing country are shown in Table 7.6 for the years 1971 
to 1974. 


It is evident that the countries which are the recipients of 
most of Canada's exports of computing equipment, are usually the same 
countries which provide most of Canada's imports of these goods. The 
United States has been the main destination, but with a fluctuating 
share of total Canadian exports. From a low share in 1966 of 44 per 
cent, its share increased progressively, until in 1972 it attained 88 
per cent; thereafter, it declined to 71 per cent in 1973, and to 59 
per cent in 1974. The United States consistent share of Canadian 
imports of computing equipment has not been matched, therefore, by an 
equally consistent share of Canadian exports. 


In terms of other destinations, the United Kingdom received 
the second largest value of Canada's 1974 exports, followed by France, 
Italy, and West Germany. These countries were the main recipients of 
Canadian exports after the United States during the 1971-1974 period. 
Exports to Japan and Australia grew substantially during the same 
period to account for 3.3 and 3.1 per cent of total exports respec- 
tively. No other single country accounted for more than 3 per cent of 
Canada's exports in 1974, and in that year there were a total of 22 
countries which imported more than $0.5 million of Canadian computing 
equipment exports. All other export destinations combined, accounted 
for 4.0 per cent of Canadian exports. Surprisingly, there were a total 
of 88 countries which received exports of computing equipment from 
Canada in 1974. By contrast, 33 countries provided imports to Canada 
in the same year. 


It might have been expected that the reason for such a large 
number of export destinations would have been due to re-exports. In 
other words, given the types of products which comprise re-exports, 
that many of the 88 countries would be solely or mostly importing 
reworked and obsolescent equipment. This is apparently not the situa- 
tion, for the Board has examined several years' exports, and the 
instances where re-exports outweigh exports to any one country are 
relatively few. The instances where re-exports from Canada constitute 
the totality of imports of any one receiving country are extremely 
rare. It is likely, therefore, that a very large proportion of 
Canadian computing equipment exports, probably in the order of 90 per 
cent or more, is the result of transactions between affiliated companies 
in Canada and abroad. There are at least two reasons to support this 
view: first, the information provided to the Board for 1972 shows that 
the bulk of the production and exports for that year was undertaken by 
the subsidiaries of the large, multinational computer companies, and 
it is the normal trading pattern of these companies either to transfer 
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goods among affiliates, or, where very small markets are concerned, to 
sell directly to an agent; second, it is extremely unlikely that any 
Canadian-owned company could foster and sustain foreign markets to the 
extent that is suggested by the 88 destinations. 


There seems little doubt that a very large proportion of 
Canadian computing equipment exports is sustained and controlled by 
the multinational computer companies. In conjunction with the evidence 
relating to imports, it must be concluded that Canada's trade in this 
equipment is very largely the preserve of these companies. 


All of the Canadian subsidiaries of the large, multinational 
computer companies are wholly or partially committed to rationalized 
production, which, by definition, implies an export orientation. Even 
the independent Canadian manufacturers, without the advantages of 
foreign plants, rationalized production and foreign marketing networks 
as a group have exported a substantial proportion of their combined 
sales volume. It is also evident that Canadian manufactured computer 
products meet the international standards required of them, as exports 
to 88 countries attest. At the same time, it must be acknowledged that 
the bulk of the trade rests with the Canadian subsidiaries of the 
foreign-owned multinational computer companies, and that the volume of 
Canadian exports attained depends largely on their efforts. 


The Canadian Balance of Trade 


Canadian trade in computing equipment in the years 1966 to 
1974 has resulted in annual visible imbalances that have grown from 
about $77 million in 1966, to about $225 million in 1974. The cumu- 
lative deficit for the period amounted to $1,158 million, the equiva- 
lent of an average annual deficit of $128.7 million. These figures 
are shown in Table 7.7. 


Table 7.7: Canadian Visible Balance of Trade in Computer 


Hardware by Year, 1966 to 1974 


Value Value Visible 
of of ( Trade 
Year Imports Exports 4) Balance 
-  $'million - 

1966 A i las ae 3665 - 76.9 
1967 LoOeL 50.6 - 85.5 
1968 HGS neal 50.0 - 81.1 
1969 186.7 1365 -113.2 
1970 220.2 ere. -114.0 
1971 282.5) es -131.0 
1972 SB iia 186.0 -151.6 
1973 348.0 168.1 -179.9 
1974 a2) 53 196.6 22h th 
9-year cumulative deficit “iS LO oe 
Annual average deficit = 128 e/ 


(a) Includes re-exports 


Source: Tables 7.1 and 7.5. 
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Although exports have grown at a faster rate than imports 
over the period in question, the differential in the rates of growth 
has not been sufficient to prevent the visible trade imbalance from 
widening. From 1966, when export values were equal to 32 per cent of 
import values, until 1972, when the equivalent figure was 55 per cent 
of import values, exports grew at a faster rate than imports. There- 
after, exports declined relative to imports, and in 1974, export 
values were equal to only 47 per cent of import values. Whether the 
relative decline in exports from 1973 is indicative of a future trend 
is open to speculation. The changes noted previously that were taking 
place with respect to the production of new types and models of equip- 
ment in 1973 and 1974 may have had a noticeable effect on exports in 
those years. 


In order to place this imbalance of trade in computing 
equipment within a wider perspective, but still within a Canadian 
context, the Board examined certain other Canadian trade balances to 
determine how the computing equipment imbalance fared by comparison. 
The visible trade balances for computing equipment, for all manufac- 
turing, and for certain industries related to or having characteristics 
similar to the computer hardware industry, for 1966-1974, are shown in 
Table 7.8. 


Table 7.8: Canadian Visible Balances of Trade in Computer 


Hardware, All Manufacturing, and Selected 


Industries, 1966 to 1974 
se scconepereemenee ee mt kA ESE AAI EY AS i 


All Office Elec= Communi- 

Computer Manufac- and Store trical Radio cations 

Year Hardware turing Machinery Products and TV Equipment 
- $'million - 

1966 - 76.9 =P3517.4 -144.0 ee oe - 26.8 coll PS | 
1968 - 81.1 - 998.8 -159.4 = 303.9 = 3362 « Sh aZ 
1969 -113.2 =)),237.3 -208.5 - 452.2 - 85.2 - 76.3 
1970 -114.0 te Sea -214.8 dee Pe lete) = Ofe1 - 56.0 
1971 -131.0 - 867.5 -234.8 - 563.2 -116./7 -114.8 
1972 -151.6 -1,906.4 -279.3 - 806.1 -296.5 -207.0 
1973 -179.9 ~2,557.8 —-312.4 - 984.4 -233.0 -261.6 
1974 -224.7 -5,683.0 -415.2 -1,230.6 -276.0 -306.3 
Average 
Annual 
Deficit -128. 7 -l, 796.9 -236.8 -610.6 -134, 9 -145.8 
Source: Trade by Industrial Sector, Policy Analysis Branch, Department 


of Industry, Trade and Commerce. 
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It is apparent that trade imbalances are present in each of 
the selected industries, and, with the exception of 1970, in all manu- 
facturing industries combined. The trade deficit in computer hardware, 
therefore, is not unique; it moves in the same direction as the selec- 
ted industries. It bears a very constant relationship to the deficit 
incurred in office and store machinery, which, as will be seen in 
Chapter VIII, encompasses a number of Canadian computer hardware manu- 
facturers, and accounts for a large portion of computer hardware 
production. The computer hardware imbalance of trade is growing at a 
slightly less rapid rate than that of electrical products, and it is 
only in the last three years of the review period that the trade 
imbalances of radio and television, and communications equipment have 
exceeded that for computer hardware. 


The rapid increase in the imbalance of trade for all manu- 
facturing industries combined from 1972 onwards is a reflection of 
what has transpired generally within manufacturing. In this respect, 
the rate of increase in the imbalance of trade in computer hardware 
from 1972 onwards, is far lower than the average for all manufactur- 
ing. It may be inferred, therefore, that although the imbalance of 
trade in the computer hardware industry has grown significantly in 
recent years, its trade performance has been relatively stronger than 
that of most other manufacturing industries during the same period. 


The discussion thus far has related solely to "visible" 
trade balances; that is, the differences in values between the total 
of imports and the total of exports. In terms of the total balance of 
trade, other factors involving current accounts transactions such as 
dividends, royalty payments and management service fees would enter 
into its calculation. The Board has no substative information relat- 
ing to the extent of these payments, but because of the large involve- 
ment of the multinational computer companies in Canada, the flow is 
believed to be almost entirely in favour of foreign countries, chiefly 
to the United States. 


TRADE IN COMPUTING EQUIPMENT: SELECTED COUNTRIES 


In order to place Canada's trade in computing equipment 
within a wider perspective, the Board examined the official statistical 
trade publications of certain other countries to determine how Canada 
has fared by comparison. The countries selected are responsible for 
most of the international trade in computing equipment, and include 
Canada's main trading partners. Belgium, Luxembourg, and the Nether- 
lands have been included to complement the other EEC nations. Sweden 
has been included as that country's economic performance is frequently 
compared with that of Canada. 


There are, however, some quite large discrepancies in the 
statistics relating to computing equipment trade. In a number of 
instances, the value of imports reported by country A as having been 
imported from country B, does not correspond to the value of exports 
reported by country B as having been exported to country A. There 
are many reasons for these discrepancies, including: differences in 
classification, differences in timing between shipments and receipts, 
differences in values, transshipments, and differences in rates of 
exchange. As a consequence, the Board has restricted its comparisons 
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to the total level of computing equipment trade, and has not attempted 
to analyse this trade by types of equipment or by sources and destin- 
ations. At a lower level of trade, the discrepancies tend to become 
magnified, and omissions and classification differences tend to thwart 
meaningful analysis. At the total level of trade, in spite of the 
discrepancies that are evident, the Board believes that the reported 
values of imports and exports are reliable indicators of trends, if 
not of absolute values. 


Imports by Selected Countries 


The values of imports of computing equipment by selected 
countries for 1966-1974 are shown in Table 7.9. Total values of 
imports towards the end of the period indicate that Canada was the 
fifth largest importer after West Germany, the United Kingdom, 

France and Japan. Its position therefore coincides with its ranking 
by value of installed computer systems as a percentage of GNP, as 
noted in Chapter IV. Canada's average annual rate of growth in 
imports at 17.8 per cent, was the lowest of any of the selected 
countries. West Germany and Japan, with 32.8 per cent (to 1973), and 
31.5 respectively, had the highest average annual rates of growth, 
followed by Sweden, 28.2 per cent; the United States, 27.9 per cent; 
the Netherlands, 26.4 per cent; Italy, 25.7 per cent; Belgium and 
Luxembourg, 25.4 per cent; and France, 23.8 per cent. Apart from 
Canada, the only other selected country to have an average annual 
rate of growth in imports of computing equipment less than 20 per 
cent, was the United Kingdom with 19.4 per cent. All of these growth 
rates in imports bear impressive testimony to the buoyancy of the 
world-wide market for computing equipment. 


It is of interest to note the differences between imports 
for different countries during the years in question. In 1966, the 
value of Canadian imports was roughly the same as those of France, 
which was second only to the United Kingdom. By 1974, Canadian 
imports were about two-thirds the value of French imports. Similarly, 
it was not until 1970 that the value of West German imports became 
larger than the value of Canadian imports, which, by 1973, were only 
about half the value of those of West Germany. Similar trends are 
seen for some of the other selected countries, and in the absence of 
information relating to their production during these years, they 
tend to suggest that the use of computers in these countries has 
evolved at a somewhat later stage than in Canada. 


The sudden rise in Swedish imports in 1972, from a very low 
level in prior years, cannot be explained from such information as is 
available to the Board. The less sudden, but still noticeable rise 
in Japanese imports from 1972 to 1973, may well be due to the lessen- 
ing of the import quota restrictions that were in place in that 
country. As these are due to be removed entirely, it might be 
expected that Japanese imports will grow rapidly in 1976 and 1977. 
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Exports by Selected Countries 


The values of exports of computing equipment by selected 
countries for the period 1966 to 1974 are shown in Table 160 in 
total values of exports, the United States is the dominant exporting 
country, with more than twice the value in 1973 as West Germany, the 
second largest exporter. The United Kingdom and France, each with 
some 30 per cent of the value of U.S. exports in 1973, are the third 
and fourth largest exporters respectively. Canada was the fifth 
largest exporter in 1973, maintaining the same position as it occupied 
vis-a-vis imports, but its value of exports was less than one-tenth of 
those of the United States. Sweden exhibited an unexplained surge in 
exports in 1972 from a very low level in prior years, in much the same 
way as the previously sudden rise in imports occurred. 


Average annual rates of growth in exports indicate that the 
highest rate was recorded by Belgium and Luxembourg at 60.7 per cent, 
but this was due to the low value figure of $2 million of exports in 
the base year of 1966. The second highest rate was recorded by the 
Netherlands at 38.3 per cent, but this was again from a very low base 
figure. Undoubtedly, the most impressive performance, because of the 
absolute values involved, was recorded by West Germany with the third 
highest rate of growth at 34.5 per cent. Between 1971 and 1973, West 
German computing equipment exports more than tripled, from $245 
million to $813 million. Japan occupied the fourth position with 
26.5 per cent. The United States, with the fifth highest rate of 
growth at 25.6 per cent, also maintained an impressive export perform- 
ance, particularly in view of the extremely large values involved. 
Canada occupied sixth place in export rate of growth with 23.6 per 
cent, ranking ahead of Sweden at 20.5 per cent; France at 18.4 per 
cent; the United Kingdom at 16.6 per cent; and Italy at 13.7 per cent. 


Possibly the most noticeable feature of the exports of 
selected countries during 1966-1974 is the export performance of 
Japan. Although the Japanese average annual rate of growth in exports 
of computing equipment at 26.5 per cent is high by any standard, the 
actual values are low in comparison to the other industrialized 
countries, and very low in comparison to virtually all other Japanese 
export except for aircraft. This may reflect the extent to which the 
international market for computing equipment has been dominated by the 
products of U.S.-based multinational computer companies. 
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Balance of Trade: Selected Countries 


The visible balances of trade in computing equipment for 
selected countries during 1966-1974 are shown in Table 7.11. Only one 
country, the United States, maintained a positive balance of trade 
throughout the entire period, and by 1974, its net exports of computer 
hardware were contributing in excess of $2 billion annually to that 
country's balance of payments. By the end of the period, one other 
country, West Germany, had gone from a deficit to a surplus position, 
recording surpluses of $61 million in 1972 and $137 million in 1973. 
Three other countries, Sweden, Italy, and France, had recorded small 
surpluses at the beginning of the period or intermittently throughout, 
but by the end of the period they had all moved into deficit positions. 
Canada, Japan, the United Kingdom, Belgium and Luxembourg, and the 
Netherlands all maintained deficit positions throughout the entire 
period. 


In absolute imbalances of trade in computing equipment in 
1973, Japan had the largest deficit at $364 million; Canada had the 
second largest deficit at $180 million; and Italy had the third 
largest deficit at $144 million. Other countries with deficits were 
the United Kingdom at $124 million; the Netherlands at $97 million; 
Belgium and Luxembourg at $64 million; Sweden at $33 million; and 
France at $32 million. Although these imbalances are of significance 
in themselves, they are difficult to assess unless they are related to 
other relevant measures. The Board has used one such measure in 
Table 7.12. This contrasts the trade balances or imbalances for 
selected countries against their respective populations. 


This measure, on a per capita basis, indicates that Canada's 
imbalance of trade was either the largest or second largest throughout 
the period. The Netherlands had the largest imbalance in 1970 and in 
1974, and the second largest imbalance in the intervening years. The 
deficit per capita incurred by Belgium and Luxembourg was usually the 
third largest throughout the period. In contrast, therefore, to the 
absolute deficit positions, where Japan, Canada, and Italy were the 
deficit leaders, on a per capita basis Japan and Italy are replaced 
by the Netherlands and Belgium and Luxembourg, and Canada remains 
among the leaders. Among the other countries in deficit in 1973, 
Sweden had about one-half the Canadian per capita deficit; Japan had 
slightly more than one-third; the United Kingdom and Italy had about 
one-quarter to one-third; and France had less than one tenth of the 
Canadian per capita deficit. The United States had the largest 
surplus per capita, and at $9.84 in 1974, it was almost as large as 
the deficit per capita for Canada in that year at $10.00. 
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Table 7.12: Visible Trade Balances in Computer Hardware 
per Capita (a) for Selected Countries, 
1970 to 1974 
Country 1970 1971 1972 YE) 1974 


- Canadian dollars oo 


Canada -5.35 -6.07 -6.89 8.14 -10.00 
United States Gall, 5.68 5.65 7.79 9.84 
Japan -1.78 -1.80 -1.64 -3.36 - 3.99 
Sweden 0.35 0.19 -4.61 -4.02 - 8.63 
United Kingdom -2.48 -1.78 -1.27 -2.22 3.14 
France -0.80 0.39 -0.01 -0.62 - 1.58 
West Germany -1.30 -0.53 0.99 ee vm 
Belgium and 

Luxembourg -4.,77 -3.29 -3.92 -6.57 - 5.97 
Netherlands -6.02 -5.69 -6.34 -7.20 -10.91 
Italy -0.07 -0.26 -1.32 -2.63 - 3.56 


(a) Population as of year end. 


Source: International Financial Statistics, September 1975; 
Table 7.11. 


From the foregoing it is seen that Canada's deficit balances 
in computing equipment place her among the leading deficit countries 
in this equipment in the industrialized world. In 1973, Canada had 
the second largest absolute imbalance and the first or second largest 
per capita imbalance from 1970 to 1974. 


SUMMARY 


Canadian imports of computing equipment and parts rose from 
$113.4 million in 1966 to $421.3 million in 1974; an average annual 
growth rate of 17.8 per cent. Imports of finished computer products 
supplied the bulk of Canadian market requirements, while imports of 
parts were mostly used for the assembly of finished computer products 
in Canada. The United States was by far the leading source of Canadian 
imports, accounting for almost 90 per cent in the 1971 to 1974 period. 
Information derived from the Board's survey of imports suggests that a 
very high proportion is attributable to transactions between affiliated 
companies. 


Canadian exports of computing equipment and parts rose from 
$36.5 million in 1966 to $196.6 million in 1974; an average annual 
growth rate of 23.4 per cent. The rate of growth from 1971 to 1974, 
at 9.1 per cent, indicates a relative decline in exports in recent 
years. Most of Canada's production of computing equipment was exported, 
consisting mainly of peripheral equipment and parts, components and 
subassemblies. Most exports are believed to have been transactions 
between affiliated companies, and the chief destination was the United 
States. In 1974, re-exports accounted for more than one-quarter of 


total exports. 
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Canada's trade in computing equipment, therefore, takes place 
largely within a North American context, and is carried out mainly by 
companies with foreign affiliates. In broadest terms, the Canadian 
market is supplied by imports, while Canada's production of computing 
equipment is exported. This is due in large measure to the rational- 
ization of production among affiliated companies. 


From 1966 to 1974, Canada incurred annual visible trade 
deficits in computing equipment that grew from $77 million to $225 
million. Although exports during the period grew at a faster rate 
than imports until 1972, the visible trade imbalances continued to 
widen in absolute terms. These imbalances, however, were not excep- 
tional when contrasted with those of other selected Canadian manufac- 
turing industries. 


When Canada's trade in computing equipment is compared with 
the trade of other selected countries, Canada is shown to be both the 
fifth largest importer and exporter. This position coincides with its 
ranking in the value of installed computer systems when expressed as a 
percentage of GNP. Canada's average annual rate of growth in imports 
from 1966 to 1974, at 17.8 per cent, was the lowest of the selected 
countries. In exports, at an average annual rate of growth of 23.6 
per cent for the same period, Canada ranked ahead of Sweden, the 
United Kingdom, France, and Italy. Canada's visible trade imbalances, 
however, whether measured in absolute or per capita terms, place her 
among the leading deficit countries in this equipment. 
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CHAPTER VIII: STRUCTURE OF PRODUCTION COSTS 
ELON COSTS 


In this chapter the Board examines the cost structure of 
the computing equipment manufacturing industry in Canada. Particular 
attention is given to the impact of the drawback provisions of the 
Customs Act. The cost structure of the computing equipment industry 
is also compared with that of other industries to indicate some of the 
characteristics which differentiate this industry from others. The 
extent to which the industry purchases material inputs from foreign 
rather than domestic sources is also considered, as well as the 
Canadian content of the industry. The final section presents a number 
of considerations concerning the competitive position of the Canadian 
industry as compared to that of the United States. 


THE STRUCTURE OF FACTORY COSTS 


Information on the factory cost of computing equipment 
produced by 24 companies engaged in 1972 in the manufacture of computer 
hardware in Canada was obtained by the Board through an industry survey 
for the year 1972. This survey also provided a breakdown of the 
factory cost of production between materials, parts, components and 
subassemblies, labour and factory overhead; the term "cost structure" 
refers to the relative importance of each of these elements in total 
factory costs. 


Factory cost of production is not the same as the "value of 
shipments of goods of own manufacture" used by Statistics Canada. The 
factory cost of production represents the costs incurred in manufactur- 
ing at the factory level. It excludes general overhead expenses such 
as administration, marketing, promotion, research and development and 
other costs not incurred in the actual manufacturing process, and 
profits. The "value of shipments" represents the sales value of goods 
produced, f.0.b. plant, net of discounts, allowances, freight charges 
and sales and excise taxes, and includes, therefore, not only the 
factory cost of production, but also some of the general overhead 
expenses itemized above and profits. 


Factory labour costs, as defined in the Board's survey, 
represent all direct and indirect labour costs, including fringe 
benefits, paid to labour engaged in, or directly related to, the manu- 
facturing process. Direct labour cost consists of the payroll of 
workers engaged directly in manufacturing or assembling, including re- 
do and correction jobs; indirect labour costs comprise the payroll for 
workers engaged in subsidiary services essential to production, such 
as quality control and inspection, maintenance, materials handling, 
production engineering and factory supervision up to and including 
working foremen. The cost to the employer of fringe benefits of pro- 
duction and production-related workers is also part of factory labour 
costs and includes vacation, sick and holiday pay, pay for time not 
worked, medical group insurance and pension contributions and other 
employee benefits. 
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Factory cost of materials covers all costs of raw materials, 
plastic materials, packaging materials and semi-finished goods which 
are changed in shape or form during the production process. Factory 
cost of parts, components and subassemblies represented the cost of 
all inputs which are not altered during the manufacturing process, such 
as integrated circuits, logic panels, transistors and power supplies. 


Factory overhead consists of a wide range of charges, 
including those for miscellaneous materials, supplies and equipment, 
tools, depreciation of plant and equipment, rent, fuel, light, insur- 
ance and taxes on plant and equipment, technical services and payroll 
for factory management and office services including fringe benefits. 


The Board also obtained information on whether the materials 
and parts, components and subassemblies are acquired in Canada or are 
purchased from foreign sources. Not all the materials and parts desig- 
nated as having been acquired in Canada are made in Canada; some of 
those acquired in Canada, to an extent unknown to the Board, represent 
purchases from Canadian distributors who may have imported them. Infor- 
mation was also provided with respect to the amount of duty actually 
paid on imported materials and parts, and the estimated amount of duty 
expected to be subject to drawback. 


Of the 24 questionnaire returns from the Canadian manufac- 
turers of computing equipment and parts, 15 replies were considered 
useful and these 15 companies accounted for 98.2 per cent of the total 
factory cost of production reported for all 24 companies in 1972. The 
data and the structure of factory costs for this sample can, therefore, 
be assumed to be representative of all producers in the industry. 


In Tables 8.1, 8.2, and 8.3, dealing with the cost structure 
of the factory cost of production of the 15 companies, the cost of 
materials and of parts, components and subassemblies acquired outside 
Canada does not include the duties paid on these imports; the duties 
paid are listed separately. Factory cost of materials and parts, and 
the total factory cost of: production, as reported by the responding 
companies, does not allow for the drawbacks of duties, because the 
duties are seldom returned in the year in which they are paid. The 
duties remitted do not reduce production costs for the year that the 
duties are paid, rather they increase revenues from sources other than 
sales in the year in which they are paid. However, in order to examine 
the impact of the drawback of duties, the Board in calculating the 
factory cost of production after duty drawback, assumed that the return 
of duties takes place in the same year as they are paid. 


The breakdown of factory costs, as shown in Table 8.1, 
indicates that the production of computers, peripherals and related 
telecommunications equipment in Canada requires a high proportion of 
materials, and parts, components and subassemblies; these accounted in 
1972 for 70.8 per cent of total factory costs of production. The ratio 
of factory labour to total factory cost was 19.4 per cent, and factory 
overhead comprised 9.9 per cent. 
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Table 8.1: The Structure of Factory Costs for Computing Equipment 


and Parts Produced by 15 Manufacturers in Canada, 1972 


Factory Costs 


Including Duty Paid 


Percentage 
of Total 
Factory 
Cost Category Cost 
Factory Labour 
Direct 5.8 
Indirect LOe7 
Fringe benefits 209 
Sub-total 19.4 
Materials 
Acquired in Canada ae ) 
Acquired outside Canada 320. 
Duty paid on these 0.4 
Duty subject to drawback = 
Sub-total 8.8 
Parts/Components/Subassemblies 
Acquired in Canada ear) 
Acquired outside Canada 48.8 
Duty paid on these 6.6 
Duty subject to drawback = 
Sub-total 62.0 
Factory Overhead 
Municipal taxes 0.6 
Heat, light, power Cer 
Plant depreciation 0.8 
Equipment depreciation pa 
Other 564 
Sub-total a9 
Total Factory Cost 100.0 


(a) Costs excluding duties paid. 
(b) Percentage figure refers to net duty paid, i.e., total duty paid minus 


drawback. 


Sources, Tariff Board. 


Factory Costs 


After Duty Drawback 


Percentage Percentage 
of Total Percentage of Total 
Factory of Total Factory 
Cost, by Factory Cost, by 
Category Cost Category 

= per cent = 
) 6,2 ) 
) 19.4 13.5 ) 20.8 
) aoe ) 
20.8 
) = ae | ) 
) 3.2 ) 
) 0.19) ) 
) _- ) 
) 9.0 ) 
) 70.8 ) 68.6 
) ) 
) 7.0 ) 
) 52 uh ) 
) Ose 
) ree ) 
59.6 
) 0.6 ) 
) 0.8 ) 
) 9.9 0.8 ) 10.6 
) 2.6 ) 
) 5.8 ) 
10.6 
100.0 100.0 100.0 
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The composition of factory labour cost for the computing 
equipment industry showed that indirect labour was greater than the 
cost of labour directly engaged in manufacturing or assembly opera- 
tions. Of the total factory labour cost of the sampled companies, 
indirect labour accounted for 55.4 per cent and direct labour for 
29.9 per cent; the cost of fringe benefits, which would probably be 
divided proportionately between indirect and direct factory labour, 
comprised 14.7 per cent. 


Of the total cost of materials and parts, components and 
subassemblies used by the industry, materials constituted 12.4 per 
cent and parts, components and subassemblies, 87.6 per cent. It is 
evident that this industry is inclined to depend to a large degree on 
imported parts, 89.4 per cent in 1972. Materials are, not unexpectedly, 
obtained mostly in Canada, although imports of materials - 38.9 per 
cent in 1972 - still accounted for a substantial portion of all materials 
purchased. 


The 15 producers of computer hardware paid $11.4 million of 
duties in 1972 on imports of PEER aaTN and parts, components and sub- 
assemblies valued at $84.1 million. The average rate of duty paid 
was 13.6 p.c.; this substantiates the average rate of duty calculated 
on the basis of the Board's import analysis in Chapter III. é The 
average rate of duty paid on imported materials came to 14.5 p.c., and 
on parts, components and subassemblies to 13.5 p.c. The duty paid (3) 
represented some 7 per cent of the total factory cost of production. 
Total imports of duty paid materials and parts amounted to $95.4 
million in 1972, or nearly 60 per cent of total factory cost of produc- 
tion. 


Expected duty drawback on 1972 imports of materials and parts 
was estimated at $11.1 million. This represented 97.7 per cent of all 
duties paid, indicating, as mentioned before, that the computing 
equipment industry in Canada exports most of its production. It is 
evident that the drawback of duties paid removes almost entirely the 
cost of the tariff on materials and parts. 


(1) The duties paid are net of duties remitted, before importation, 
under tariff item 42700-1; see also Chapter III, p. 103. 

(2) The average rate of duty calculated on imported materials and 
partsein Chapter 11l is8,13.8/7 p.c. 

(3) This estimate is higher than that stated by the spokesman for 
Datagen of Canada Ltd. at the public sittings: "Our tariff cost 
as a per cent of manufacturing cost, is approximately 52," 
(Transcript, Volume III, p. 238). The lower tariff cost for 
Datagen is perhaps more related to over all manufacturing costs 
rather than to the factory costs alone. 
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Foreign-Owned Subsidiaries and Canadian-Owned Companies 


The structure of factory costs, with duties paid and after 
drawback, are shown in Tables 8.2 and 8.3 for the foreign-owned sub— 
sidiaries and the Canadian-owned companies of the Board's sample of 
15 manufacturers. 


Of the total 1972 factory cost of production before duty 
drawback for the sampled companies, 93.4 per cent was produced by the 
nine subsidiaries of multinational corporations, and 6.6 per cent by 
the six Canadian-owned companies. Despite the fact that there were 
Significant differences between the two groups with respect to kinds 
of equipment produced and scale of production, the structure of their 
factory cost of production was quite similar. The factory labour used 
by foreign-owned companies was 19.3 per cent of the total factory cost, 
and that used by the Canadian-owned companies was 20.1 per cent. 
Materials, parts, components and subassemblies used by the two types 
of companies accounted, on average, for 70.7 per cent and 71.4 per cent 
of the total, respectively, and factory overhead for 10.0 per cent and 
8.6 per cent. Both foreign-owned and Canadian-owned companies relied 
heavily on imports for their purchases of materials and parts, compon- 
ents and subassemblies, 83.4 per cent as against 79.2 per cent. 
Canadian-owned manufacturers of computing equipment and parts, in L972, 
obtained a slightly greater proportion of their parts and components 
from domestic sources than foreign-owned subsidiaries, but, somewhat 
surprisingly, less of materials. 


The average rate of duty paid on imported materials and parts 
came to 13.6 p.c. for each of the two groups of companies. Foreign- 
owned companies, on average, expected a drawback of 98.3 per cent of 
all duties paid, and domestically owned companies 88.5 per cent. While 
the latter expected to end up with a somewhat larger net duty cost, it 
would appear that both groups of companies export a very large propor- 
tion of their output and consequently, by exercising the available duty 
drawback provisions, avoid most of the cost of the duty on imported 
materials and parts. The net cost of such duty, after drawback, 
amounted to only 0.13 per cent of total factory production cost for 
foreign-owned companies and 0.82 per cent for Canadian-owned companies. 
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Table 8.2: The Structure of Factory Costs, Including Duty Paid, 
Foreign-Owned Subsidiaries and Canadian-Owned 


Companies, 1972 


Foreign-Owned Canadian-Owned 
Subsidiaries Companies 
Percentage Percentage 
Percentage of Total Percentage of Total 
of Total Factory of Total Factory 
Factory Cost, by Factory Cost, by 
Cost Category Cost Category Cost Category 
- percent - 
Factory Labour 
Direct eed ) Teo ) 
Indirect 10.8 ) 1953 9.9 ) 20.0 
Fringe benefits 2.9 ) Zee ) 
Sub-total 19.3 20.0 
Materials 
Acquired in Canada Byatt ) 4.8 ) 
Acquired outside Canada 2.8 ) See ) 
Duty paid on these 0.4 ) 0.9 ) 
Duty subject to drawback 23 ) e ) 
Sub-total 8.6 ) HO. 9 ) 
) 70.7 ) 71.4 
Parts/Components/Subassemblies ) ) 
Acquired in Canada Oe (a) ) 10.0 ) 
Acquired outside Canada 49.1 ) 44.6 ) 
Duty paid on these 6.6 ) 5.9 ) 
Duty subject to drawback - ) - ) 
Sub-total SPARES 60.4 
Factory Overhead 
Municipal taxes 0.6 ) 0.5 ) 
Heat, light, power Qe Cuee ORs ) 
Plant depreciation 0.8 ) 10.0 0.4 ) 8.6 
Equipment depreciation Dies ) 1.9 ) 
Other alien) oa) 
Sub-total 10.0 AS) 
Total Factory Cost 100.0 100.0 100.0 100.0 


(a) Cost excluding duties paid. 


Source: Tariff Board. 


Table 8.3: 


The Structure of Factory Costs, After Duty Drawback, 


Foreign—-Owned Subsidiaries and Canadian-Owned 


Companies, 1972 


Foreign—Owned 


Canadian-Owned 


Subsidiaries Companies 
Percentage Percentage 
Percentage of Total Percentage of Total 
of Total Factory of Total Factory 
Factory Cost, by Factory Cost, by 
Cost Category Cost Category Cost Category 
= per cent = 
Factory Labour 
Direct opal ) 8.0 ) 
Indirect 11.6 ) 20.8 10,5 ) 21.4 
Fringe benefits 3. ) 2.9 ) 
Sub-total 20.8 ee | 
Materials 
Acquired in Canada 5-8.) ) 5+2(.) ) 
Acquired outside Canada 3-1 (4) ) 5+5 (4,5 ) 
Duty paid on these * ) 0.7 ) 
Duty subject to drawback _- ) - ) 
Sub-total 8.9 ) 13 ) 
) 68.5 ) 69.5 
Parts/Components/Subassemblies ) ) 
Acquired in Canada 6.8.) ) 10.6.) ) 
Acquired outside Canada 52.8 (4) ) 47.404 ) 
Duty paid on these O53 ) O.2 ) 
Duty subject to drawback - ) = ) 
Sub-total a937 D862 
Factory Overhead 
Municipal taxes 0.6 ) 0.6 ) 
Heat, light, power 0.8 ) 0.6 ) 
Plant depreciation 0.8 ) 10.7 0.5 ) 9.1 
Equipment depreciation 7, ) ae ) 
Other ore ) ihe) ) 
Sub-total he Par 9.1 
Total Factory Cost 100.0 100.0 100.0 100.0 


(a) Costs excluding duty paid. 


(b) Percentage figure refers to net duty paid, i.e., total duty paid minus 


duty drawback. 


Source: Tariff Board. 
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Cost Structure by Type of Product 


This subsection examines the cost structure for the three 
main groups of computer hardware: mainframes, peripherals and related 
telecommunications equipment. The Board was unable to classify the 
cost data precisely by product group because some companies were 
unable to provide data on this basis; consequently the cost data were 
arranged into three groups of manufacturers, in accordance with their 
most representative product; as shown in Tables 8.4 and 8.5. Asa 
result, while the cost structure for peripheral manufacturers relates 
primarily to peripheral equipment, it also covers other computing 
equipment and subassemblies of equipment produced by them. 


Of the total factory cost of production, reported to the 
Board by the 15 sample companies, manufacturers of mainframes accounted 
for 7.6 per cent, manufacturers of peripheral equipment for 90.3 per 
cent, and manufacturers of related telecommunications equipment for 2.1 
per cent. The structure of factory costs for each group of manufactur- 
ers appears to differ considerably from each other, especially between 
peripheral manufacturers and the other two groups. Peripheral manufac- 
turers appear on average to be more parts intensive and less labour 
intensive. In 1972, the manufacturers of mainframes used nearly twice 
as much factory labour as the manufacturers of peripherals. The data 
by product group must be considered with some caution, however, as each 
group is composed of a small sample of producers and differences in 
accounting practices may cause anomalies at the group level that are 
not noticeable at the industry level, e.g., the high proportion of 
overhead costs for mainframe manufacturers. 


Each group of manufacturers imports most of its requirements 
of materials, parts, components and subassemblies; however, related 
telecommunications equipment manufacturers imported a smaller propor- 
tion, 73.4 per cent, than mainframe and peripherals producers, who 
imported 92.6 per cent and 82.8 per cent, respectively. The first 
group of manufacturers acquired, in 1972, 26.6 per cent of its parts, 
components and subassemblies from domestic sources, compared to 7.4 
per cent for mainframe and 17.2 per cent for peripheral manufacturers. 
Assuming that domestic materials and parts are more costly than imported 
goods, by the level of the tariff, for instance, then these higher costs 
will affect production costs of manufacturers of related telecommunica- 
tions equipment most and mainframe producers least. 


The average rate of duty paid on imported materials, parts, 
components and subassemblies was 10.7 p.c. for mainframe manufacturers, 
13.7 p.c. for peripheral producers and 13.1 p.c. for manufacturers of 
related telecommunications. The expected duty drawback was estimated 
at 85.9 per cent of the duty paid on imported materials, parts, compon- 
ents and subassemblies for mainframes, 99.0 per cent for peripherals 
and 61.3 per cent for related telecommunications equipment. These 
figures suggest that while all three groups export a very large propor- 
tion of their output, manufacturers of related telecommunications 
equipment are much less export oriented than the other two groups and 
necessarily absorb more of the duties paid on imported materials and 
parts. The average rate of duty, after expected drawback, amounted to 
1.5 p.c. for mainframe producers, 0.14 p.c. for peripherals, and 5.1 


(1) All related telecommunications equipment manufacturers are Canadian- 
owned. 
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pec. for related telecommunications equipment. The duty paid on 
materials and parts, after duty drawback, was not an important factor 
in total factory costs of production for any of the three groups of 
equipment manufacturers; even for manufacturers of related telecom- 
munications equipment, it represented only 2.3 per cent. 


Canadian Content of Computing Equipment Production 


The Canadian séntent of computing equipment production in 
1972 before duty drawback amounted to slightly over 40 per cent. The 
expected duty drawback, which reduced the cost of the imported content, 
raises this proportion to an average of close to 45 per cent; a more 
realistic figure because it is based on the net amount of duty paid 
after the drawback of duties. The Canadian content for Canadian 
producers was slightly higher than that of the foreign-owned companies: 
46.2 per cent against 44.1 per cent, calculated after duty drawback. 
The six manufacturers producing mostly peripheral equipment realized 
the lowest average Canadian content in 1972 of 42.8 per cent. For the 
five mainframe producers it was 58.7 per cent, and for the four produc- 
ers of related telecommunications equipment, it was 51.4 per cent. The 
Board also obtained confidential information about the Canadian content 
of individual items of computing equipment. This indicates that 
Canadian content can vary from 20 per cent to as high as 99 per cent 
from one type of equipment to another, even when produced by the same 
company. 


INTER-INDUSTRY AND CANADA-U.S. COMPARISONS 
i ie SUNPARLOUNS 


The purpose of this section is to compare the cost structure 
of Canadian computing equipment manufacturing industry with that of 
some other selected Canadian manufacturing industries, and a similar 
industry in the United States. Such a comparison is made difficult 
by the fact that the available published statistics for Canadian and 
U.S. manufacturing industries report production on the basis of "value 
of shipments", whereas the companies responding to the Board's survey 
provided useful data with respect to factory cost of production. The 
two measurements of production are, as explained earlier in this 
chapter, not comparable. In order to circumvent this problem, the 
Board selected the office and store machinery industry in Canada(2) in 
place of the companies producing computing equipment which responded 
to the Board's survey. While this substitution raises problems of 
strict comparability, it was felt that the office and store machinery 
industry was fairly representative; computing equipment represents 


(1) For purposes of this Report, Canadian content consists of materials, 
parts and components produced in Canada, the total cost of factory 
labour and factory overhead; in other words, the total factory cost 
of production minus the duty paid cost of imported materials, parts 
and components. In the above calculations, it was assumed that all 
materials and parts acquired in Canada were also Canadian made. As 
mentioned previously, this is not entirely so and therefore, the 
degree of Canadian content indicated is somewhat overstated. 

(2) Standard Industrial Classification No. 318. 
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between two-thirds and three-quarters of its total value of shipments 
of goods of own manufacture, and the computing equipment covered by 
the statistics of that industry accounted for more than 75 per cent of 
all computing equipment produced in Canada in 1972. Not surprisingly, 
as shown in Table 8.6, the cost structure of the fifteen producers 
reporting to the Board's survey, and that of the office and store 
machinery industry, is very comparable. 


Table 8.6: Factory Cost of Production of Goods of Own 
Manufacture(@); 15 Producers of Computing 
Equipment and the Office and Store Machinery 


Industry, 1972 


15 Producers of 


Computing Office and Store 
Equipment Machinery Industry 
$*mil. i $"mil. he 
Wage cost - production workers 31.4 21.3 38.3 18.5 
Cost of materials & supplies Lia e/ 77.9 167.7 80.8 
Cost of fuel & electricity Lez 0.8 LSS Q.7 
Total 147.3 100.0 20725 100.0 


(a) Excludes factory overhead costs, which could not be broken out for 
the office and store machinery industry from published information. 


Source: Tariff Board; Statistics Canada. 


The scope of manufacturing activity and total activity for 
the office and store machinery industry is presented in Table 8.7; 
total activity includes non-manufacturing activity which consists of 
the cost and the value of shipments of goods acquired solely for 
resale. Manufacturing activity is the more useful concept for the 
purposes of this Reference since it deals with the costs and the value 
of the goods manufactured by this industry in Canada; this measurement 
is used to compare the office and store machinery industry, and 
implicitly the Canadian computer equipment industry with other 
selected Canadian manufacturing industries. Total activity data are 
presented because they are used in this section to compare the 
Canadian industry with the U.S. electronic computing equipment 
industry; published figures for the U.S. industry are based on total 
activity. 


In the office and store machinery industry, a substantial 
proportion of total activity consists of non-manufacturing, in fact 
around 30 per cent of all goods shipped during 1971-1973 were goods 
purchased for resale. Non-manufacturing activity in this instance 
includes the resale of computing equipment imported into Canada by 
Canadian subsidiaries of United States producers. As over 90 per cent 
of Canada's requirements of computing equipment are imported mostly by 
manufacturers of this equipment in Canada, it is not surprising that 
a substantial portion of this activity is of the non-manufacturing 
type. 
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Table 8.7: Office and Store Machinery Industry: Cost 
Structure, Manufacturing and Total Activity, 


L971. JA9/2,<and 1973 
ee ee 


Lee 1972 1973 
$"mil. A. $' mil. ee yk s 

Manufacturing Activity 
Cost of materials used 136.5 66.1 167.6 25 is amas BF a 58.0 
Cost of fuel and 

electricity 0.8 0.4 RR 0.6 oe G7 
Value added by manufacture 69.1 ligt OS ed 36.0 121.9 41.3 

wages SYNE AAS 36.3 14,5 47.7 1602 

other value added 36.9 17.9 56.6 DES 74.2 foen 
Value of shipments of goods 

of own manufacture 206.5 100.0 264.3 100.0 295.0 10020 
Total Activity 
Cost of materials, supplies 

and goods for resale Isf.8 ~ 59.6 208.8 57:6 225.7 55.0 
Cost of fuel and 

electricity 0.8 Ono 15 0.4 pape 0.5 
Value added t2253 AOod. 2 Va2.3)) 42,0 . Teall” acs 

wages and salaries 14.0 26.5 90.68 25.0 109.6 = 26.7 

other value added Ee ee | 13.7 ot 1740 Fs ik A 8 23." 
Value of shipments and 

other revenue (a) 304.9 100.0 362.7 100.0 410.8 100.0 


(a) Figures have been adjusted for inventory. 


Source: Statistics Canada. 


In terms of manufacturing activity, the office and store machin- 
ery industry is fairly typical with respect to its cost structure, rela- 
tive to all manufacturing. Fifty-eight per cent of the value of shipments 
of goods of own manufacture in 1973 was made up of the cost of materials, 
supplies, parts, components and subassemblies; less than 1 per cent 
consisted of the cost of fuel and electricity; while about 41 per cent 
represented value added by manufacturing 1) of which 16 percentage points 
was the cost of production and production-related labour, and 25 percent- 
age points the other costs such as capital depreciation, interest, adver- 
tising and promotion. The details are shown in Table 8.8. This cost 
Structure is also not very different from that of the household radio and 
television receiver industry which is similar to the office and store 
machinery industry in that it is primarily an assembly operation; it is 
also similar in techniques, technology and degree of foreign ownership. 


(1) Value added, manufacturing activity: value of shipments of goods of 
own manufacture plus net change in inventory of goods in process and 
finished goods, less cost of materials and supplies used, fuel and 
electricity. 
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The communications equipment industry's cost structure has 
a relatively low proportion of materials and parts and a high propor- 
tion of value added; within value added, the relative use and cost of 
labour would appear high by comparison, as are the "other" costs. The 
communications equipment industry has a relatively high degree of 
Canadian ownership and control and is, because of greater vertical 
integration of the various stages of manufacturing, a manufacturer 
rather than an assembler. This industry also has a relatively high 
commitment to research and development. 


Table 8.8: Value of Shipments of Goods of Own Manufacture: 
Percentage Distribution, All Manufacturing, the 
Office and Store Machinery Industry and Other 


Selected Industries, 1973 


All Office & Communica- Household 
Manufac—- Store tions Radio & 
Components turing Machinery Equipment TV 


- percent - 


Cost of materials 


and supplies 55:26 58.0 Soe2 61.4 
Cost of fuel and 
electricity 8 0.7 0.5 0.3 
Value added by 
manufacture 42.6 41.3 61.4 ct Ps, 
wages 14.9 Loez 1620 10.7 
other value added 27.7 Zee 42.5 27.6 


(a) 


Value of Shipments 100.0 100.0 100.0 100.0 


(a) Value of shipments has been adjusted for inventory. 


Source: Statistics Canada. 


Comparing the office and store machinery industry with the 
electronic computing equipment industry in the United States, the most 
striking difference, as shown in Table 8.9, is in the size of the 
respective industries. The U.S. industry, with total shipments valued 
at $6.4 billion was in 1972 close to 25 times larger than the Canadian 
industry with sales of $264 million. The comparison is not unduly 
affected by the fact that the U.S. data are on the basis of total 
activity ang the data for the Canadian industry on manufacturing 
activity. ) It is believed that the U.S. industry itself produces 


(1) The comparison of manufacturing activity of the office and store 
machinery industry in Canada, with the total activity of the 
electronic computing equipment industry in the United States was 
considered to be more appropriate than the comparison of total 
activity of the two industries. The nature of the Canadian 
industry is such that over 30 per cent of its total activity is 
involved with goods imported for resale, whereas the equivalent 
figure for the U.S. industry is less than 2 per cent, indicating 
that U.S. total activity is almost wholly confined to manufactur- 
ing. Figures relating solely to manufacturing activity in the 
U.S., however, are not published. 
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most of the equipment it sells and that therefore by far the largest 
proportion of its shipments consist of goods of own manufacture. 
Measured in terms of value added, the U.S. industry in 1972 was some 
37 times larger at $3.5 billion than the Canadian industry at $95 
million. 


The comparison of the cost structure of the two industries 
in Table 8.9 indicates that the Canadian industry spends, relatively, 
considerably more on materials, parts, components and subassemblies 
and, therefore, adds substantially less value to these inputs than the 
U.S. industry, 54.0 per cent as against 36.0 per cent. Relatively less 
value is added by the Canadian industry because it uses less labour and 
incurs less "other" costs. In terms of value added, the measure of the 
net contribution of an industry to total economic activity, the Canadian 
office and store machinery industry compares less favourably with the 
U.S. electronic computing equipment industry. 


There are several reasons which could possibly explain why 
the U.S. industry is so much more labour intensive than the Canadian 
industry, 25.8 per cent as against 14.5 per cent. The Canadian industry 
exports a very large proportion of its output, mostly to the United 
States, and consequently the manpower and expenses involved in marketing 
and servicing the Canadian output is low compared to that of the U.S. 
industry, which, while a large exporter, ships a much larger proportion 
of its production to its home market. Most of the marketing and admin- 
istration employment reported by Canadian producers (1) relates to equip- 
ment imported for resale in Canada. Another possible factor is the 
higher proportion spent by the U.S. industry on research and development 
of which a major component is salaries and wages. (2) The comparison 
reflects a Canadian industry which carries out very little manufacturing 
of parts and components and whose main activity is the assembly of 
imported parts, components and subassemblies into subassemblies and 
complete equipment, mostly for export markets. 


Canada-U.S. Comparisons 


The first part of this chapter deals with the cost structure 
of the Canadian computing equipment producers. This part discusses 
the unit cost of the various inputs such as materials and labour, 
productivity and factors affecting productivity. The discussion will 
focus on differences in unit costs of production between the computing 
equipment industries in Canada and the United States and will conclude 
with some remarks pertaining to average unit production costs in the 
two countries. 


The Board was unable to obtain comparable data on unit costs 
of production for specific units of computing equipment manufactured 
or assembled in Canada and in other competing countries. Cost accounts 
are rarely kept on a product-by-product basis or in a form that is 
comparable. Furthermore, the identification of identical or similar 
products produced in both Canada and abroad, created further difficul- 
ties. Therefore much of the evidence used in this section is 


(1) See Chapter IV, p. 152. 
(2) ibid., Dp. 161. 
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inferential and aggregative in nature and, with respect to the 
Canadian industry, it refers mostly to the office and store machinery 
industry and not to the 15 manufacturers of computing equipment sur- 
veyed by the Board. Notwithstanding these reservations, the Board 
believes that the differences indicated between the two industries, 
though not precise, are realistic and acceptable with respect to 
orders of magnitude. 


Cost of Materials, Supplies, Parts, Components and Subassemblies 


Canadian computing equipment manufacturers import most of 
their requirements of materials, parts, components and subassemblies, 
87 per cent in 1972. However, most of the duty paid is drawn back; 
thus any additional cost due to the duty is almost entirely avoided. 
Consequently, these imported materials and parts cost the Canadian 
computer equipment manufacturers substantially the same as the U.S. 
manufacturers, except for the additional freight and handling charges. 
Moreover, for large multinational companies, procuring materials, 
supplies and parts on an international basis with a high degree of 
specialization among their plants, these charges would add very little 
to the cost of producing computing equipment in Canada. Small inde- 
pendent Canadian-owned equipment Manufacturers might well face a 
greater disadvantage with respect to the cost of imported materials 
and parts. Since they, on average, export less of their output, they 
receive less duty drawback and thus must absorb the cost of the duty 
in part. Also, they probably purchase some imported materials and 
parts from Canadian distributors, and must, to that extent, absorb the 
cost of the distributor's mark-up. 


Canadian computing equipment manufacturers who purchase 
Canadian-made materials, supplies, and parts, are, generally, at a 
disadvantage in relation to United States producers of such equipment. 
Confidential information supplied to the Board indicates that Canadian 
producers of materials and parts, generally speaking, are not price 
competitive with foreign suppliers. The effect of this cost disad- 
vantage for the industry as a whole is small because, as demonstrated 
earlier in this chapter, the proportion of all materials, supplies and 
parts purchased by the Canadian computing equipment industry that is 
made in Canada is only 13 per cent. On the assumption that Canadian- 
made inputs are 15 per cent more costly, the purchase of these 
inputs would, on average, add only 2 per cent to the cost of all 
materials, supplies and parts. Some individual computing equipment 
producers, mostly small Canadian-owned companies, purchase more than 
13 per cent of their inputs from Canadian manufacturers, and, there= 
fore, encounter a greater overall cost disadvantage with respect to 
materials, supplies and parts than the computing equipment industry 
as a whole. For exampie, in 1972, three Canadian computing equipment 
manufacturers purchased at least 40 per cent of their requirements of 
materials and parts from domestic suppliers. Under the same assump- 
tion, these Canadian purchases would add 6 per cent to their over-all 
cost of materials and parts. 


(1) Fifteen p.c. would be close to the average level of tariff protec- 
tion available to Canadian manufacturers of materials and parts. 
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Labour Costs 


The computing equipment industry is a relatively high-wage 
industry in Canada as well as in the United States. Average hourly 
earnings for all employees in the Canadian office and store machinery 
industry and the U.S. electronic computing industry are well above the 
levels of manufacturing as a whole in these two countries, as shown in 
Table 8.10. Average hourly earnings of production-related workers are 
substantially lower than those of non-manufacturing employees, especi- 
ally in the U.S. industry; in fact, it is the earnings of the large 
proportion of employees engaged in research and development, software 
development, programming and systems analysis, marketing and customer 
service that raises the level of employee earnings above that for all 
manufacturing; it is only in part due to the average hourly earnings 
of production workers. 


Average hourly earnings in the Canadian industry were about 
20 per cent less than in the U.S. industry in 1971 and 1972, $4.29 as 
against $5.43 and $4.48 as against $5.71. This difference was partic- 
ularly attributable to non-manufacturing workers, who earned, on an 
hourly basis, some 30 per cent less in Canada than in the United 
States in 1971 and 1972. Average hourly earnings of production workers 
in the Canadian industry were only some 5 per cent below those in the 
U.S. industry, $3.91 as against $4.15 in 1972. As could be expected, 
there is considerable variation from the industry average for production- 
related workers among individual Canadian manufacturers; according to 
information supplied to the Board, such costs varied in 1971 from some- 
what less than $2 to more than $4. 


For purposes of examining the relative advantage or disad- 
vantage of Canadian computing equipment production, the difference in 
average hourly earnings of production and production-related workers 
is more significant than that of non-manufacturing employees. This is 
so because the earnings of production workers comprise most of the 
labour cost of producing computing equipment in Canada; most of the 
output is exported and thus requires relatively few non-manufacturing 
employees in Canada. Most non-manufacturing workers in the Canadian 
industry are related to the marketing and distribution of computing 
equipment imported by Canadian subsidiaries for resale in Canada - 
Canada imports nearly all of its requirements of computing equipment - 
and therefore, the lower average hourly earnings for these employees 
does not confer an advantage to the production of computing equipment 
in Canada. 


The foregoing and Table 8.10 indicate that the Canadian 
computing equipment manufacturer enjoyed a small advantage over the 
U.S. producer with respect to hourly costs of production employees. 
However, recent information on hourly earnings in manufacturing as a 
whole in the two countries suggests that this advantage in hourly 
labour costs may have disappeared. Hourly earnings in Canadian manufac- 
turing have increased much more rapidly than hourly earnings in U.S. 
manufacturing during 1974 and 1975, with the result that average hourly 
earnings in Canadian manufacturing, adjusted for differences in the 
Canada-United States exchange rate, were some 3 to 4 per cent higher 
than those in the United States during the first four months of 1975. 


Table 8.10: 


Lov 


Average Hourly Earnings: Production Workers, 
Non-Manufacturing Workers and All Employees; the 
Office and Store Machinery Industry and All 
Manufacturing in Canada and the Electronic 
Computing Equipment Industry and All Manufacturing 


in the United States, 1971-1973 
eet es 9 tl tn 


Leas 


Canada 
Office and Store Machinery 
Manufacture 
Production workers 
Non-manufacturing workers 
All employees 


All Manufacturing 


Production workers 
Non-manufacturing workers 
All employees 


United States (©) 
Electronic Computing 
Equipment 

Production workers 
Non-manufacturing workers 
All employees 


All Manufacturing 


Production workers 
Non-manufacturing workers 
All employees 


3.66 8609, 4309) 94.2 4.34 100.2 
4.69 1269 pan 73 66.35 4 5.45 72.6 
4,29 ye A CV mee Pers 1Budy 2006 83.9 
Sete 85.5 3.44 A ae a i, 89.5 
4.68 BO.7° 3.02 OF ed: a dail 82.0 
SeihZ 86.7 4.00 ot ae AS Bo) 89.5 
Heels L00,00 40155 cb00.0, 4533 100.6 
G43) 100.0.) 6.93) 100.0 77.55. _106.0 
aed PabD010 95.71. "100.0 16.01. 100.0 
3a/3 100.0 “3.919 “20050 "4.91 * 16000 
3280 100.0 6.18 100.0 6.62 100.0 
4.29 100.0 4.54 100.0 4.86 100.0 


(a) Calculated by dividing the wages and salaries by the man-hours paid. 
Where information with respect to the number of man-hours paid was 
unavailable, it was assumed that the average employee works a total of 


2,000 hours per year. 


(b) Index - United States = 100. 
(c) United States dollar figures have been adjusted to Canadian dollars. 


Source: Statistics Canada; U.S. Department of Commerce. 
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Productivity 


Whether the currently somewhat higher average hourly labour 
cost in the Canadian industry causes the unit labour cost of Canadian 
computing equipment to be higher as well depends on the productivity 
of labour. Labour productivity is ideally measured by the number of 
units of a particular piece of electronic computing equipment that is 
produced per worker, per hour, per week, or per year. The Board, how- 
ever, was not able to obtain such information for either the Canadian 
or the U.S. computing equipment industry, and consequently used value 
added per employee per year as an indicator of labour productivity. 


Value added per employee is probably the best and most 
commonly used indicator of labour productivity. Due to the virtual 
impossibility of arriving at satisfactory measurements of the produc- 
tivity of other factors of production, such as capital and equipment, 
labour productivity is generally taken as a rough proxy for overall 
productivity. This approach is further justified by the fact that 
when "measuring" labour productivity, account is inevitably taken of 
the contribution made by other determinants of over-all productivity, 
such as the degree and quality of mechanization, the organization of 
production, the use of new technologies and management skill. 


It should be stressed that the productivity estimates pre- 
sented here and hence the findings derived from them, are based in 
many instances on aggregate figures. They conceal, therefore, the 
relatively good productivity and efficiency levels attained by some 
firms as well as the poor levels at which other firms may operate. 
Furthermore, it should be recalled that the office and store machinery 
industry is not equivalent to the computing equipment industry in 
Canada but is used here as being most representative of that industry. 


Value added per employee in the office and store machinery 
industry, on a total activity basis, amounted to $15,033 in 1972. 
Value added per production worker for manufacturing activity only was 
$20,749. Value added per employee in the U.S. electronic computing 
equipment industry, based on total activity, was $24,155 in 1972. A 
figure for value added by manufacturing per production worker could 
not be calculated for the U.S. industry, although it no doubt would be 
higher. Despite the lack of comparability, it is evident from the 
foregoing that manufacturers of computing equipment in Canada are on 
average at a disadvantage with respect to labour productivity in 
relation to U.S. manufacturers. In the opinion of the Board a reason- 
able estimate of this productivity gap would be around 20 per cent. 


It appears, therefore, that the advantage of lower hourly 
earnings for the Canadian industry, in 1972, $4.48 as against $5.71, 
was apparently offset by lower productivity. Average hourly earnings 
were some 20 per cent lower, but productivity was also lower, probably 
by the same amount or more, with the result that the labour cost of 
producing computer equipment was at that time as high, or even higher, 
in Canada than in the United States. This appears to have been 
especially so with respect to the cost of production-related labour; 
in 1972, hourly earnings for production-related workers were only 5 
per cent lower in the Canadian industry (see Table 8.10), an advantage 
insufficient to compensate for lower productivity. The difference in 
average hourly earnings for non-production workers was about 30 per 
cent, an advantage more in line with the difference in value adder per 
employee. 
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For reasons explained previously the costs of production- 
related labour are the more relevant for computing equipment production 
in Canada than the cost of non-manufacturing labour. The latter refers 
mostly to the marketing and distribution of imported computing equip- 
ment and not to domestically produced equipment, which is almost 
entirely exported. Furthermore, the advantage in average hourly earn- 
ings appears to have diminished since 1972, and may have disappeared 
for average hourly earnings of production workers. While improvements 
have, undoubtedly, occurred in average labour productivity in Canada - 
for instance by the closing down of facilities and operations with 
below-average productivity - it is unlikely that the productivity gap 
between the two industries has narrowed sufficiently in order to offset 
the shrinking advantage in hourly earnings. 


Factors Relating to Productivity Differences 


Efficiency or productivity at both the establishment and the 
industry level can be influenced by a number of factors, including 
establishment size, scale of operations of firms, and degree of 
specialization and length of production runs. Variations in these 
characteristics between the computing equipment industries in Canada 
and the United States affect the competitive position of the two 
industries with respect to the cost of materials, supplies and parts, 
labour productivity and the unit cost of labour and unit overhead 
costs. For example, the larger, more specialized plant, with longer 
production runs will be able to order individual parts in larger 
quantities and can frequently command a better price (or lower cost). 
The same plant will also be able to use its production workers with 
less loss of time in switching from one product to another and will 
likely use its production managers more efficiently as well, thus 
reducing unit labour costs. A larger plant, belonging to a multi- 
product, multiplant organization will also generally achieve a more 
efficient utilization of its promotional expenditures, marketing staff, 
research and development facilities and its general administration and 
office staff. The Canadian computing equipment industry is, to some 
extent, at a comparative disadvantage with respect to all these factors. 


Most of the 24 Canadian producers of computing equipment 
manufacture only a small amount of it. The five largest producers 
accounted for approximately 95 per cent of the value of all computing 
equipment and parts, at factory cost, produced in 1972. The 19 other 
firms accounted for the remaining 5 per cent; not one of the latter 
produced computing equipment valued at more than $850,000. 


The estimated average value of shipments of own manufacture 
of computing equipment by Canadian manufacturers was $8.6 million in 
1972. The 24 manufacturers produced this equipment in 26 different 
establishments so that average value of shipments of computing equip- 
ment per establishment amounted to nearly $7.9 million. As illustrated 
in Table 8.11, the average value of shipments, f.o.b. plant, per 
establishment in the U.S. electronic computing equipment industry, was 
$10.8 million. While the two figures of $7.9 and $10.8 million are 
HOt strictly comparable, (1) it is likely that the scale of computer 
equipment production in most plants in Canada is smaller than in the 
United States. 


(1) The U.S. average includes shipments of goods other than computing 
equipment, which could not be broken out, and is valued at f.o.b. 
plant rather than at factory cost; adjustment for both these 
factors would lower the U.S. figure substantially, but would prob- 
ably still be higher than the average for the Canadian industry. 
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While the smaller production of computing equipment in 
Canada has, undoubtedly, an adverse impact on production costs, this 
may be mitigated somewhat by the fact that many Canadian producers 
combine the production of computing equipment with the manufacture of 
other commodities, mostly electronic and electro-mechanical. The 
production of goods other than computing equipment, in the same plant, 
may result in only a marginal improvement in the factory cost of 
producing computing equipment but will effect savings in the unit cost 
of overhead. 


Table 8.11: Average Size of Plant by Number of Employees 
and Value of Shipments for the Computing 
Equipment Producers in Canada and the 
Electronic Computing Equipment Industry in 


the United States, 1972 


Computers and Related 
Telecommunications 


Equipment, Parts, Electronic 
Components and Computing 
Subassemblies, Equipment, 
Canada United States 
Total number of employees 11,400(,) 144,800 
Number of establishments 26 601 
Average number of employees 
per plant 438 241 
Number of production workers 3,100 64,700 
Average number of production 
workers per establishment 119 108 
Value of shipments, . (b) Pe) 
manufacturing activity 206.4 G,4/dice 
Average value of shipments 
per plant Too 10.8 


(a) Of the 24 producers, only 2 manufacture computing equipment in more 
than 1 establishment; both in 2 establishments. 

(b) Computing equipment of own manufacture. 

(c) Includes computing equipment and goods, other than computing equip- 
ment, of own manufacture and purchased for resale. 


Source: Tariff Board; U.S. Department of Commerce. 


Available data suggest that Canadian computing equipment 
manufacturers produce a wider range of goods, other than computing 
equipment, in the same establishment than do U.S. manufacturers. 
Frequently computing equipment manufacturing is not even the primary 
activity; this is so, for example, with Canadian General Electric and 
Northern Telecom. Comparing the office and store machinery industry 
in Canada with the electronic computing equipment industry in the 
United States, the average plant size, in terms of value of shipments - 
total activity basis - is very similar, $11.2 million as against $10.8 
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million respectively. Unit costs of producing computing equipment in 
Canada and the United States, while higher in Canada, may not differ 
by as much as the difference in the scale of computing equipment 
production between the two industries would suggest. 


Size of firms, rather than size of plant, is another factor 
which can have a significant effect on costs of production. The 
resources available for market development are directly related to 
the total volume of sales of all products from all of a firm's estab-— 
lishments. The same is true for the Scope and depth of a firm's 
research and development effort. A large corporation generally has 
more resources to finance accounts receivable and to expand capacity 
than a small firm, or can obtain financing more easily and on better 
terms. 


Differences in the overall size of the firms that produce 
computing equipment, however, affect the comparison between the 
Canadian and U.S. industry very little because most of the computing 
equipment produced in Canada is manufactured by subsidiaries of U.S. 
corporations which would normally provide the Canadian plants with 
the same access to corporate resources as their U.S. plants. Small 
independent Canadian-owned producers of computing equipment, lacking 
comparable financial resources for marketing and promotion, research 
and development, and working capital, are at a considerable disadvan~ 
tage in this respect, even though they share in financial assistance 
by governments. 


The Board was unable to obtain quantitative information 
relating to differences in the degree of specialization and length of 
production runs. While many producers in the Canadian industry 
manufacture not only computing equipment but also other goods, these 
are often based on a similar technology or require similar assembly 
techniques and skills. Nine of the 26 establishments concentrate on 
computing equipment only. Of the 26 establishments producing comput- 
ing equipment, 21 are specialized in either mainframes, peripherals, 
related telecommunications equipment or subassemblies. It is believed 
that the 601 establishments in the U.S. electronic computing equipment 
industry are similarly distributed. 


Overall Unit Costs of Production 


The Board's analysis suggests that the cost structure of 
companies producing computing equipment in Canada, on average, 
consists of some 63 per cent of materials, supplies, parts, components 
and subassemblies, 15 per cent, labour and 22 per cent, overhead costs. 
It was found that the cost of materials and parts for Canadian comput— 
ing equipment producers was not much higher than for United States 
producers because the Canadian industry imported more than 80 per cent 
of its inputs and received drawback of well over 90 per cent of the 
duties paid on these imports. 


Hourly earnings per production worker were, in 1972, some- 
what lower in the Canadian than in the U.S. computing equipment 
industry but are now probably equal. To the lack of any clear 
advantage in the average hourly cost of labour for Canadian computing 
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equipment producers must be added the probable disadvantage in labour 
productivity, so that unit labour costs are probably higher for the 
Canadian industry. 


Overhead costs per unit of computing equipment are higher 
for the Canadian industry, but not by as much as might be expected 
from the relative size of the Canadian computing equipment industry 
and the relatively small average volume of computing equipment 
produced per establishment. Most of the equipment is produced in 
multiproduct plants which are fairly comparable in size and which 
benefit from international rationalization and specialization by their 
parent companies. They also have access to the large financial and 
technical resources of these companies on the same basis as their U.S. 
sister plants. Considering these cost factors together, the overall 
unit cost of producing computer equipment is, on average, probably 
5 to 10 per cent higher in Canada than in the United States. 


It should be stressed at this point that the comparison is 
essentially between two industries and not between individual firms 
comprising the two industries. The finding that unit costs of produc- 
tion are, on average, similar between the two industries means that 
the small-volume producer in Canada is not at a disadvantage with a 
large-volume producer of the same or a competitive product in the 
United States or in Canada. Rather, it suggests that a small Canadian 
manufacturer, serving a very specific, specialized market need, is not 
at a great disadvantage with respect to a U.S. producer of similar 
size, serving the same market. The largest plants in both Canada and 
the United States are owned by large U.S.-based multinational enter- 
prises which have rationalized their global production in order to 
optimize plant efficiency. More significantly, it would indicate that 
a multinational company could undertake the production of a given 
economic volume of computing equipment, or subassemblies, for its 
international market in Canada at no great cost disadvantage over a 
United States location. 


SUMMARY 


The Board's analysis of the structure of production costs of 
computing equipment in Canada in 1972 indicates that materials and 
parts accounted for about two-thirds of total factory costs, and con- 
stituted the major cost category. Factory labour accounted for about 
one~fifth, and factory overhead comprised the remainder. 


In spite of significant differences in the scale of produc- 
tion, the cost structures of Canadian-owned companies and foreign- 
owned subsidiaries were quite similar. Both groups of companies 
relied heavily on imported parts, but foreign-owned firms anticipated 
drawbacks of virtually all duties paid on imported materials and parts, 
some 98 per cent, as opposed to 88 per cent for Canadian-owned 
companies. By exporting a very large proportion of their output, and 
thereby exercising the duty drawback provisions, both groups of 
companies avoided most of the cost of duties on imported materials and 
parts. The net duties paid were also not significant in total factory 
costs of production when considered by product group. 
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In 1972, the average Canadian content of computing equipment 
production was about 45 per cent. By product group, however, the 
averages ranged from 43 to 59 per cent, and for particular products 
the range of Canadian content was even wider, from 20 to 99 per cent, 


Average hourly earnings in 1972 for production workers were 
somewhat lower in the Canadian than in the U.S. industry, but are now 
believed to be about the same. To the lack of any clear advantage 
for Canadian producers in the cost of labour must be added the prob- 
able disadvantage of lower labour productivity. Unit labour costs, 
as a result, are somewhat higher for the Canadian industry. 


Unit overhead costs, on average, are probably also higher 
for the Canadian industry because of such factors as smaller estab- 
lishments, scale of production, length of production runs, and degree 
of specialization. The disadvantage is mitigated to some extent by 
the diversification of Canadian plants which enables overhead costs 
to be apportioned to other products as well as computing equipment, 
and by the access of Canadian subsidiaries to the resources of the 
parent company. Nevertheless, when all cost factors are considered, 
the overall average unit cost of producing computing equipment in 
Canada is estimated to be some 5 to 10 per cent higher than in the 
United States. This cost difference applies to the "average" producer 
in Canada. Small Canadian-owned producers are probably at a consider- 
ably greater cost disadvantage than that indicated, while the cost 
differences with respect to the larger subsidiaries of foreign-owned 
firms are probably small or inconsequential when compared with their 
parent company plants. 
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CHAPTER IX: MARKETING PRACTICES AND COMPARATIVE PRICING 
——-<— NE UM PARALTIVE PRICING 


This chapter begins with a description of the marketing 
methods and practices employed by suppliers of computing equipment in 
Canada. It then examines the factors - customs duty, federal sales 
tax, miscellaneous costs and provincial taxes - which account for the 
higher retail cost to the user of computer systems in Canada than in 
the United States, and analyzes the significance of these factors for 
the various sizes of computer systems and for selected product groups. 
The difference in the retail cost of computer systems between the two 
countries is also analyzed for a number of individual suppliers; 
finally, the incidence of the higher retail cost of computing equip- 
ment is discussed with respect to 13 groups of users of this equipment. 
The chapter concludes with a brief summary. 


MARKETING METHODS AND PRACTICES 
ee EE ECE 


Suppliers of computing equipment either sell their equipment 
or rent it. They sell or rent directly to the user or sell to a 
leasing organization, which in turn leases the equipment to the user. 
The user, therefore, can purchase, rent or lease an in-house computer 
System. The term rent refers to a contract, entered into between an 
end-user and a computer manufacturer or his subsidiary or agent, to 
pay a fixed amount of money per month for use of the equipment during 
a specific period of time. A lease differs from a rental contract 
because a lease is entered into between an end-user and an equipment 
leasing organization which has no direct link with the manufacturer. 


In Canada in 1972, about two thirds of all computer systems 
installed, in terms of value, were rented. In the United States by 
comparison, in 1973, 43 per cent of the value of computer instal- 
lations was rented. In recent years, both in Canada and the United 
States, the proportion rented has tended to decline. The main factor 
accounting for this change is the increasing proportion of small and 
relatively inexpensive computer Systems which are usually purchased. 


The Board estimates that leasing company installations 
accounted for about 10 per cent of the value of computer systems in 
Canada in 1972; in the United States, the comparable figure for 1973 
was 21 per cent. (2 Lessors acquire computer systems by purchasing 
them from manufacturers, and attract customers by offering lower 
rental rates than manufacturers. They are able to do this because 
they amortize their computer systems over a longer period of time than 
manufacturers, a minimum of seven years compared with four years for 
manufacturers. 


Outright purchases accounted for about 25 per cent of the 
value of all computer systems installed in Canada in 1972. By 
comparison, in the United States in 1973, 36 per cent(3) of the total 
value of computer systems installed was purchased. The proportion of 
the total value of all computer system installations which was 


(1) EDP Industry Report, International Data Corporation, Newtonville, 
Massachusetts, April 19, 1974, p. 6. 

(2). ibid. 

(3). tbid. 
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purchased has been increasing because of the widening demand for small 
inexpensive computer systems. Occasionally, users purchase systems 
from a third party, for example, from a lessor at the end of the lease 
period, or a system previously installed elsewhere from a broker. 

As far as can be determined, only a very small number of the computer 
systems installed in Canada were purchased from third parties. 


There are advantages and disadvantages for the user in the 
three methods of acquiring computer systems. Similarly, there are 
advantages and disadvantages for manufacturers in renting or selling 
this equipment. These are discussed below, first from the viewpoint 
of the user, and then from the viewpoint of the manufacturer. 


Renting provides several advantages over purchasing. Rent- 
ing involves a significantly lower initial financial commitment. In 
addition, it provides greater flexibility. When the computer system 
proves inadequate for the job, equipment changes can be made or, 
failing satisfaction, the system can be returned at the end of the 
contractual period. Furthermore, renting avoids the risk of obsoles- 
cence. If a newer computer system is marketed which provides a better 
cost-performance ratio than existing systems, it will be less expen- 
sive for the user of the rental system to change if he rents, or 
leases, rather than if he owns the system, an important consideration 
for equipment noted for its rapid rate of technological change and 
innovation. 


Leasing provides the user with advantages over purchasing 
similar to those noted above for renting. In addition, leasing is 
less costly than renting. Leasing companies, with longer write-off 
periods, normally charge users less for the same system than the 
rental rates of manufacturers. 


The duration of a rental or lease contract has a consider- 
able, and to some extent an offsetting, impact on the above advantages 
of lower cost, greater flexibility and avoidance of obsolescence. For 
example, the shorter the ‘contractual period is, the greater is the 
flexibility to the user and the greater is the possibility of avoiding 
obsolescence; but the cost advantage is reduced because the rental 
rates are higher for shorter term contracts. And conversely, a long- 
term contract, while involving lower rental or lease costs, provides 
less flexibility and less protection against obsolescence. The major 
disadvantage of renting or leasing is that the total charges for a 
long-term contract may well exceed the initial price of purchasing the 
equipment outright. 


The decision by a user to purchase a computer system rather 
than rent or lease one is influenced by a number of factors. Perhaps 
the most important is the availability of funds. Small, inexpensive 
computer systems are often purchased because the cash outlay for many 
firms is relatively minor. It is with the larger, higher priced 
systems where the decision to rent, lease or purchase becomes signifi- 
cant. Purchasing is advantageous when the basic operations to be 


(1) Very few firms seem to consider purchasing used equipment, perhaps 
because of the constantly improving price performance ratio of new 
systems. 
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controlled by electronic data processing are relatively stable. If 
the user is confident that he will be operating a given computer 
system for a period of five years or more, 1) then he could decide to 
purchase. Purchasing may also be preferable to leasing when the risk 
of obsolescence is smallest, namely soon after a new system has come 
on the market. When a long useful life for a system appears likely, 
the purchase price will be Significantly lower than the cumulative 
rental or lease payments, despite the high initial outlay. 


From the manufacturer's point of view, the question of rent- 
ing as against selling (2) is a complex matter which depends on several 
factors that vary among manufacturers. One very important considera- 
tion is cash flow. The major advantage of selling over renting is 
that it provides an immediate cash return, which is important for 
firms which need the cash to pay current expenses. However, this must 
be balanced against a steady cash flow over a number of years from 
renting. Renting also tends to broaden the market for computer 
systems by lowering the initial acquisition cost for users, thus making 
it possible for some users, who would be unable to do so otherwise, to 
acquire a computer system. This not only increases the number of cur- 
rent installations, with the attendant economies of a larger volume of 
production, but also future installations; because once a manufacturer 
has placed a computer system with a customer, he has a significant 
advantage over his competitors. Since he is constantly in touch with 
the user, providing maintenance and technical assistance, he is in a 
position to recommend a new system when one is required. Experience 
in the industry has shown that users are reluctant to change manufac- 
turers, partly because of this continuous close contact, and partly 
because of the additional cost of re-programming the system of another 
manufacturer. The major disadvantage of renting, compared to selling, 
is that the manufacturer has a large amount of money tied up in rented 
equipment. This frequently results in insufficient working capital, a 
problem that becomes more acute as the proportion of rentals to sales 
increases. 


Terms and Conditions 


When a computer system is acquired by a user, a number of 
contractual arrangements are entered into with the supplier. These 
arrangements are referred to in this section as the terms and condi- 
tions associated with renting, leasing or purchasing computer systems. 
For purposes of discussion, the terms and conditions can be conveni- 
ently divided into four categories, namely, those that relate to hard- 
ware, software, services and special arrangements. 


The terms and conditions described below are those offered 
by suppliers of computer systems in Canada in 1972-73. Earlier 
chapters indicate the dynamic nature of the computer industry in terms 


(1) Manufacturers usually set rental payments for computer systems so 
that they will equal the purchase price within four years. Other 
things being equal, it would be cheaper for a user to purchase 
than to rent the same system, if the equipment requirements are 
unlikely to change over the long term. 

(2) It will be recalled that computer systems that are leased to users 
are purchased from manufacturers by leasing companies. 
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of technology and production and, as might be expected, contractual 
arrangements affecting the rental, lease or purchase of computer 
systems can change quite rapidly to meet new conditions. The Board 
believes, however, that the summary of terms and conditions which 
follows provides an accurate picture of the contractual arrangements 
currently being followed by the computer industry in Canada. 


The terms and conditions offered in Canada by suppliers of 
computer systems are largely identical to those offered by the same 
suppliers in the United States. This is not surprising because 
almost all computer systems installed in Canada are supplied by sub- 
Sidiaries or agents of U.S. manufacturers. While a number of small 
differences exist, there remains a great deal of similarity in the 
terms and conditions which are offered by various suppliers. Each 
firm tries to counter the moves of its rivals by minor adjustments of 
its own policies and practices. 


Hardware 


Users who rent computer systems enter into a contract with 
the supplier which specifies the amount of the monthly payments, the 
term of the agreement and the conditions under which the contract may 
be terminated. The monthly payment is determined by the price of the 
system and the length of the term of the agreement. 


Manufacturers offer contracts for periods of one to five 
years. In a contract of more than one year's duration, the user is 
offered a reduction in rent below the one-year rate. The longer the 
term, the greater the reduction in the monthly rental. The rent on a 
five-year agreement may be 25 per cent below the one-year rate. 


Certain manufacturers permit unlimited use of their computer 
systems with regard to the term of the rental contract, and most manu- 
facturers permit unlimited usage where the rental agreement is for two 
or more years. A few manufacturers, however, require the user to pay 
extra charges for use beyond a stipulated number of hours. This 
applies particularly to rental contracts for a single year in which 
the normal usage allowance ranges from 176 to 250 hours per month. 

The premium charged for use beyond these figures is usually 10 per 
cent of the monthly rent calculated on an hourly basis. 


The rental agreement can be terminated by either party at 
any time provided three months' notice is given. However, penalty 
clauses are included in rental agreements of more than one year's 
duration, and a user may be liable for certain contract termination 
charges. These charges do not normally apply if the user signs a new 
rental contract with the same manufacturer for a computer system of 
equal or greater value. 


Users who lease computer systems are subject to terms and 
conditions similar to those who rent. However, lease contracts are 
usually signed for a longer period of time than rental contracts and 
generally provide for unlimited use of the equipment. Basically, 
there are two types of leases, a full payout lease and an operating 
lease. The full payout lease usually involves a commitment approxi- 
mating the economic life of the equipment, generally seven to ten 
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years. Under it the lessor hopes to recover the full cost of the 
computer system plus interest, and an amount of profit. At the end of 
the contractual period, the user can purchase the system at "fair 
market value" or continue to lease it at a nominal rate. The other 
type of lease, an operating lease, is usually for a shorter period of 
time than a full payout lease. Under it the lessor does not expect to 
recover the full cost of the computer System plus interest on the 
initial contract, but expects to be able to extend the original lease 
or re-market the system, in whole or in part. 


Most rental and lease agreements provide the user with an 
option to purchase the rented or leased equipment. This enables them 
to apply a portion of past rental payments as a credit towards the 
purchase price. The proportion of past payments which is credited 
varies from supplier to supplier, but usually increases in relation 
to the period for which the System was rented. The purchase price, 
depending on the supplier and the contractual arrangements entered 
into, may be the price in effect when the equipment was installed or 
at some later date. Most suppliers allow the user to exercise the 
option to purchase anytime after installation. 


When a manufacturer sells a computer system or an individual 
device, there are no contractual obligations of the kind discussed 
above with respect to renting or leasing. There are some marketing 
practices, however, which relate generally to purchased systems such 
as quantity discounts and trade-in allowances. Not all suppliers 
grant quantity discounts; no data are available as to the extent to 
which computer systems (or devices) are sold by manufacturers at a 
discount in Canada. At the wholesale level, quantity discounts occur 
on small inexpensive systems which are purchased in large quantities 
by firms manufacturing equipment which uses a computer as an integral 
component, for example, in some types of control or navigation equip- 
ment. At the retail level, discounts on individual computer devices 
probably also occur on large orders such as terminals purchased by 
banks or airline companies. 


At least one supplier offers a discount off regular price 
to customers who have the necessary technical staff and other support 
services normally provided by the supplier. Such an arrangement is 
attractive to service bureaux and other organizations which have the 
technical expertise to provide their own services. 


Suppliers usually provide for a trade-in allowance on old 
equipment towards the acquisition of a new system. The amount of this 
allowance varies depending on the supplier and the system; it is 
generally determined by estimating the market value of the system to 
be traded at the date of the trade-in. Some suppliers limit the 
trade-in allowance to a percentage of the purchase price of the new 
system being purchased. The trade-in allowance is normally given by 
the supplier in the form of a discount from the list price of the new 
system. 


(1) Quantity discounts probably also occur on large orders of rented 
equipment. 
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Software 


Whether the user rents, leases or purchases his computer 
system, there is usually a contractual arrangement with the supplier 
to provide certain software. The type and quantity of software 
provided by the supplier varies, depending on the supplier and the 
contractual arrangements that were entered into. 


Software can be described as consisting of two types. The 
first type includes computer operating systems software, which 
controls the operation of the computer system and manages the tasks 
that are performed by it; software compilers, which translate programs 
into machine language; software assemblers, which organize programs 
written in quasi-machine language; and various utility programs and 
routines, which permit large quantities of data to be manipulated more 
easily. This first type of software is normally produced by the manu- 
facturer of the computer system, and is made available to the user on 
a magnetic tape or disk when the system is acquired. The cost of this 
software is usually included in the price of the hardware. 


The second type of software is the applications programs 
that perform specific tasks on the computer system for the user. 
Applications programs are most often written by users to suit the 
particular circumstances that apply to their organizations. They are 
also produced by manufacturers and software houses for sale or rental 
to users as generalized solutions to particular tasks, such as payroll 
or inventory control. Although some manufacturers may still provide 
applications software packages free of charge, most have "unbundled" 
them from their hardware, and separate agreements are drawn up 
concerning the use of manufacturers’ applications software. 


Some applications programs can be purchased but most are 
acquired by users under licence, usually for a period of one year. 
Suppliers may also offer agreements of up to five years at rates below 
those for a one-year agreement. The licensing agreement may stipulate 
an initial acquisition charge plus a monthly fee, or a monthly fee 
only, and it can be terminated by either party on 30 to 90 days 
notice, depending on the supplier. The agreement usually restricts 
the use of the program to a specified central processor and forbids 
the user to copy the program or associated materials. 


Suppliers have found that the availability of a large number 
and variety of applications programs will facilitate the marketing of 
their computer systems. From the user's point of view, the existence 
of programs which can be readily applied to the solution of his prob- 
lems may be the deciding factor in determining whether or not one 
computer system is chosen in preference to another. 


Services 
Computer systems suppliers provide a variety of services 


which are available, usually for a fee, to users of rented, leased or 
purchased equipment. 
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Most suppliers offer maintenance agreements to users of 
rented, leased or purchased Systems which cover preventive and 
remedial maintenance. On rented or leased systems, the supplier 
provides the maintenance, usually through his own staff but sometimes 
through an arrangement with an independent firm. For such systems, 
the cost of maintenance is usually included by the supplier in the 
rental fee charged to the user. Even if the maintenance charge is 
separate from the rental fee, the user has no option but to enter into 
a maintenance agreement with the supplier and pay the stipulated 
charges. On purchased systems, the owner has the option of having EOE Y1) 
maintenance done by the supplier, by another firm or by his own staff. 
He can usually terminate the contract, without penalty, by giving from 
30 to 90 days notice, depending on the supplier. 


Maintenance fees are set for each unit of equipment. In 
general, maintenance fees for electronic devices such as the central 
processing unit and main memory are lower as a proportion of the 
purchase price, or monthly rental, than are charges for electro- 
mechanical devices such as printers and card readers which are subject 
to higher failure rates. 


A wide variety of technical assistance is also available to 
users. Some of it is free but most of it is available for a fee. The 
amount of free assistance depends on the value of the system, the 
Supplier, and the contractual arrangements that have been entered into. 
Technical assistance in the form of educational courses is usually 
charged for separately. It includes short general courses for execu- 
tives and detailed programming and other courses for the operational 
staff. Additional technical assistance is available in the form of 
Systems engineers and programmers who can Supplement and advise the 
user's staff. 


Suppliers also provide technical manuals on the operation of 
the system. Prior to installation of the computer system at the user's 
premises, pre-tests of the user's applications programs can be under-= 
taken at the manufacturer's service centre. This may or may not be the 
Subject of a fee, depending on contractual arrangements. Occasionally, 
where rented systems are concerned, monthly payments may be deferred by 
mutual agreement for a period of up to six months after initial instal- 
lation, in recognition of the potential or actual lack of useful output 
in the initial stages of applying the computer. 


(1) For equipment that has been purchased from third parties - a used 
computer broker or user — maintenance is available from most 
manufacturers on the same terms as those which are offered to 
first owners of similar equipment. There is no discrimination in 
maintenance fees charged, provided the particular equipment has 
been kept in good repair and its condition has been verified by 
the manufacturer. If it is judged by the manufacturer to be in 
need of repair, a complete overhaul is done to restore it to the 
required condition. 
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Special Arrangements 


There are some special contractual arrangements, other than 
those discussed above, under the terms and conditions relating to 
hardware, software and services. One concerns the special arrange- 
ments which apply to educational institutions with respect to hardware, 
software and service. 


Most suppliers have special arrangements for educational 
institutions. They grant them discounts from regular commercial rates 
on hardware - whether rented or purchased - and on software and main- 
tenance. The size of the educational discount varies from supplier to 
supplier and depends on the kind of equipment and services being 
acquired. In general, suppliers grant at least 5 per cent discount 
for some equipment and services; but others provide discounts as high 
as 25 per cent. As noted in Chapter III, equipment for such institu- 
tions usually enters under tariff item 69605-1, free of duty and the 
federal sales tax. 


Educational discounts are restricted to most public and 
private school systems, including community colleges, universities, 
and publicly supported vocational schools. Such discounts are not 
granted, for example, to data processing schools which are operated 
for profit. The Board understands that the equipment must be used 
exclusively in instruction and for academic research. The time that 
the equipment is used for other purposes, whether by persons outside 
or inside the institution is charged for at commercial rates. 
Suppliers grant discounts to educational institutions because it 
encourages the use of computers generally, and those of the supplier 
specifically, and assists with the development of computer software. 


The discussion of retail prices relates mainly to computer 
systems because most computing equipment is acquired by users in the 
form of a system, not as separate units. It is important to note that 
prices of computer systems at the retail level involve more than hard- 
ware. They also cover hardware installation, certain types of soft- 
ware, marketing, support services and duties and taxes. In addition, 
they include an amount that is intended to cover sales promotion, 
administration and profit. To a large extent, therefore, the purchaser 
of a computer system is buying a combination or package of products and 
services. In these circumstances, the terms and conditions of the sale 
or rental of a computer system take on a great deal of importance 
because it becomes apparent that both the package and the "price" are, 
to some extent, negotiable. 


DIFFERENCES IN RETAIL PRICES OF COMPUTER SYSTEMS IN CANADA 
AND IN THE UNITED STATES 


The comparison which follows concerns the difference in the 
cost of purchasing computing equipment as between Canada and the 
United States. It consists of the difference in retail list prices 
plus the difference arising from provincial or state and other local 
taxes. Retail list prices exclude these provincial or state and local 
taxes, while the final cost to the purchaser includes them. There- 
fore, this section uses the more inclusive terms such as "purchasing 
cost" and "retail cost", rather than retail list prices, unless 


aie 


specifically referred to as such, because the purpose of this section 
is to examine how much more the Canadian purchaser of computing equip- 
ment pays than his counterpart in the United States, and the effect of 
the tariff on this final cost. 


The comparison is based on retail prices and purchasing 
costs as they existed in the two countries for the period 1972-73. It 
is believed that, although retail costs have increased since that time, 
the difference between the two countries has remained essentially 
unchanged. A comparison between Canada and the United States was the 
most relative because almost 90 per cent of all computing equipment 
sold in Canada is imported from that country mostly by U.S. subsidi- 
aries who usually base the retail list price in Canada on those of 
their parent companies in the United States. 


The data were obtained from 10 major domestic suppliers of 
computing equipment. These suppliers accounted for almost 90 per cent 
of the total value of computer systems which had been installed in 
Canada as of the end of May 1972. Most of the suppliers who responded 
to the Board's request for price data provided fairly detailed infor-— 
mation. As a result, the Board was able to assess the Significance of 
duty, federal sales tax, miscellaneous costs and provincial taxes for 
computer systems as well as for some individual devices comprising 
these systems. No adjustment was made for the difference in exchange 
rates between the Canadian and U.S. dollar. However, during the 
period for which retail prices applied, the average annual spot rate 
of the Canadian dollar was within 1 per cent of parity with the U.S, 
dollar. 


The comparisons in this section have been made on the basis 
of selling prices of computer systems in the United States and in 
Canada, rather than on rental or leasing prices in the two countries. 
Not only was it much easier to use selling prices, but suppliers have 
advised the Board that comparisons of rental or leasing prices would 
have produced the same results because the three types of prices 
generally bear a constant relationship. Moreover, selling prices are 
generally established prior to the setting of rental prices, and 
leasing prices are derived from the prices at which equipment is sold 
by the manufacturer to equipment leasing companies. 


The discussion in this section is concerned with the 70 per 
cent of the installed computing equipment which is subject to the 
duty, the federal sales tax or provincial sales taxes. Computing 
equipment acquired by various levels of government, federal, provincial 
and municipal, and by educational and some other kinds of organizations 
are exempt from some or all of the above taxes. The Board estimates 
that this involves about 30 per cent of the value of all computer 
systems installed in Canada. 


The data collected by the Board show that, on average, the 
purchase cost of computer systems in Canada was about 18 per cent 
higher than that of computer systems in the United States. When 
various sizes of computer systems are considered, the differentials 
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ranged, on average, from 14 per cent on very small mar arg £0 21 

per cent on small systems. For the suppliers who provided information 
to the Board, systems sold in Canada would cost Canadian users from 

13 per cent to 26 per cent more than those sold by these same suppliers 
in the United States. 


Factors Accounting for Price Differences 


As the bulk of the computing equipment sold in Canada is 
imported from the United States by subsidiaries of manufacturers, 
retail prices in Canada are generally arrived at by adding an amount 
to U.S. list prices to cover all additional expenses incurred in 
marketing the systems in Canada. These expenses comprise the cost of 
the duty and the federal sales tax, and miscellaneous marketing 
expenses. The Canadian purchaser usually must pay a provincial sales 
tax, which is often higher than state or local taxes paid in the 
United States. The average impact of each of these factors on the 
final cost to the Canadian purchaser of computer systems is shown in 
Table 9.1. 


The first factor that increases the cost of computing equip- 
ment to the Canadian user is the duty. The average rate of duty paid 
on a computer system is determined by the rates of duty applicable to 
the individual devices making up the system; the rates on these 
devices may range from Free to 25 p.c. According to data obtained by 
the Board, the average rate of duty paid on the computer systems 
covered was 8.6 p.c. of the value for duty of these systems. 2) How- 
ever, this value for duty was only 42.5 per cent of total retail cost 
in the United States, and therefore, the effect of the duty at that 
level was only 3.6 p.c., see Table 9.1. Because the cost of the 
average computer system to the Canadian purchaser is higher than in 
the United States, 118 as against 100, as shown in Table 9.1, the 
impact of the duty on the Canadian purchaser is even less, 3.1 per 
cent. (3) It is clear, therefore, that the cost of the duty is but a 
small part of the Canadian retail price. 


(1) The Board used the following size classifications: 


Size List Price 
ee eee So 
$"000 


Very small less than 100 
Small 101-225 
Medium 226-450 

Large 451-900 

Very large over 900 


(2) This compares very favourably with the 8.8 p.c. on actual imports 
of computing equipment during the 2-month period of 1971. 

(3) At the public sittings, the representative for IBM indicated that 
the elimination of customs duty would cause a reduction of about 
four per cent in list prices of computer systems in Canada. 
(Transcript, Volume III, p. 326). The calculation by the Board, 
based on retail prices, compares favourably with the estimate by 
IBM, when account is taken of the fact that elimination of customs 
duty would also result in a reduction of federal and provincial 
sales tax costs because they are levied on the duty-paid value of 
goods. 
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The federal sales tax is another factor which, since there 
is no equivalent tax in the United States, raises the Canadian retail 
list price and purchase cost of the average computer System above that 
in the United States. This tax is levied at a rate of 12 pec. against 
the duty-paid value of imported goods. As shown in Table,.9.1;, the 
federal sales tax added 5.5 percentage points to final purchase cost 
in the United States. Of this amount, 0.4 percentage points represents 
the levy of the federal sales tax on the duty paid, and the other 5.1 
percentage points, the cost of the sales tax with respect to the value 


for duty. The total cost of the sales tax is, therefore, enhanced by 
the import duty. 


Table 9.1: Significance of Customs Duty, Federal Sales Tax, 
Miscellaneous Costs and Provincial Sales Taxes 
in Accounting for Higher Retail Cost for Computer 
Systems in Canada(@) than in the United States, 


EG 2=19/ 5 
— a pe 


Computer Systems 


Sold in the Sold in 

United States Canada 

U.S. list price 95.7 95 a7 
Customs duty 0.0 3.6 
Federal sales tax (b) 0.0 aad 
Miscellaneous costs 0.0 Oel 
Sub-total es 110.9 
Local taxes (c) Ll pee 
Retail cost 100.0 $136 7 


(a) According to suppliers, retail prices in Canada are based on list 
prices in the United States plus various mark-ups to cover 
additional costs. 

(b) This is a residual figure. It is the difference between list 
prices in Canada and list prices in the United States after all 
identifiable factors have been accounted for. 

(c) Provincial taxes in Canada are estimated at 6.5 per cent and state 
and county taxes in the United States at 4.5 per cent of list 
prices. 


Source: Tariff Board. 


There are a number of other costs incurred by suppliers when 
marketing computing equipment in Canada. In total these are the 
residual costs after the cost of the duty and of the federal sales tax 
have been subtracted from the overall difference between U.S. and 
Canadian retail list prices. They include brokerage, transportation, 
royalties, etc., all of which contribute to the higher retail list 
price in Canada. 
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One element of miscellaneous costs, that was specifically 
referred to by several suppliers, concerned the relatively higher cost 
of doing business in Canada. This contention is that Canada has a 
significantly smaller number of users per supplier location than has 
the United States. Each of these locations, whether in Canada or in 
the United States, must maintain a minimum number of highly trained 
specialists to deal with a variety of computer systems and a variety 
of user applications. While the costs of these highly trained 
specialists are probably just as high in Canada as they are in the 
United States, the number of computer systems and users served from 
the average Canadian location is lower than in the United States. 

This results in relatively higher marketing costs and hence in higher 
retail list prices per unit for computing equipment in Canada. Data 
obtained by the Board indicate that these miscellaneous costs added an 
average of 6.1 per cent to the purchase cost of computer systems in 
Canada compared with those in the United States. Such costs were, 
therefore, on average, of greater significance than either duty or 
federal sales tax. 


Thus far, this section has considered the factors which 
account for the difference between retail list prices. Provincial 
sales taxes, however, also increase the cost of computing equipment to 
the Canadian purchaser. In Canada, all provinces except Alberta levy 
a sales tax on goods sold within their jurisdictions. The taxes are 
levied as a proportion of the retail price of the goods and vary by 
province from 5 per cent to 8 per cent. The Board estimates that the 
average rate of provincial taxes levied on computing equipment in 
Canada in 1972-73 was about 6.5 per cent, (1) equivalent to 7.2 percen- 
tage points in Table 9.1. 


The provincial sales taxes, however, have their counterparts 
in state, county and municipal sales taxes in the United States. Many 
States levy sales taxes, varying from 2 to 6 per cent on the retail 
price of goods. In addition, some counties and cities also levy sales 
or personal property taxes, usually about 2 per cent of retail price. 
The Board has estimated that the average rate of state and other local 
taxes levied in the United States in 1972-73 was about 4.5 per cent, 
equivalent to 4.3 percentage points in Table 9.1. It would appear, 
therefore, that the effect of state and local taxes on the cost of 
computer systems to U.S. purchasers is less than that of provincial 
sales taxes in Canada. The difference makes the final cost to the 
purchaser of an average computer system in Canada 2.9 per cent higher 
than in the United States. This does, moreover, not allow for the 
fact that, in the United States, the user can deduct the cost of local 
taxes paid when he calculates his federal income tax. This advantage 
is not directly available to the Canadian user of computer systems. 


The duty also increases the cost of the provincial sales tax 
to the Canadian purchaser of computing equipment, because these taxes 
are levied against the retail price which includes the duty, and the 
federal sales tax on the duty. The amount by which the provincial 
sales taxes are increased as a result of the duty is estimated, accord- 
ing to the model of Table 9.1, at 0.3 percentage points. As illustrated 


(1) This figure is based on the proportion of the value of computer 
systems installed in each province, see Chapter IV. 
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in Table 9.2, the combined, direct and indirect, cost of the duty 
added 4.3 per cent to the U.S. retail cost and comprised 3.7 per cent 
of the Canadian retail cost. In other words, without a duty, the 


average computer system would cost the Canadian user 3.7 per cent 
less. 


Table 9.2: Direct and Indirect Impact of the Duty on 


the Purchase Cost of a Computer System 


Basis U.S. Basis Canadian 
Purchase Cost Purchase Cost 
Purchase cost 100.02) 118.1 
Customs duty 3.62% 3.107 
Federal sales tax on duty 
(12% of customs duty) 0.42% On 374 
Provincial sales tax 
(6.5% of [3.6 plus 0.47]) 0.3% Use, 
Total Trae v4 3.69% 


(a) From Table 9.1. 


Source: Tariff Board. 


Overall, the Canadian purchaser of an average computer 
system would tend to pay 18 per cent more than the U.S. purchaser of 
the same equipment. This difference comprises the direct cost of the 
duty, 3.6 per cent; the federal sales tax, 5.5 per cent; miscellaneous 
costs, 6.1 per cent; and provincial sales tax, 2.9 per cent. As 
explained earlier, the cost of the duty, direct and indirect, raises 
the cost to the Canadian purchaser by 4.3 per cent over that in the 
United States. 


By Size of System 


The cost to the purchaser in Canada, as shown in Table 9.3, 
was, on average, 14.4 per cent greater than in the United States for 
very small systems, 17.8 per cent for very large systems, 19.4 per 
cent for medium-sized systems and 20.9 per cent for small systems. 
Of the 22 systems of various sizes included in the Board's survey, 
there was not one for which the purchase cost in Canada was lower 
than that in the United States. 


For most of the size groupings, the federal sales tax 
contributed more than the other factors to higher prices in Canada. 
The duty raised the cost to the Canadian purchaser by an amount 
ranging from 5.1 per cent for the very small systems to 3.3 for the 
very large ones. It can be seen that the effect of the duty and the 
federal sales tax diminished as the system increased in size. This 
is due to the fact that the value for duty as a percentage of the 
Yetail price is lower for large systems than for small systems - 

38.1 per cent for the very large systems as against 64.1 per cent for 
the very small. 
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The methods by which the value for duty of computing equipment is 
determined have been discussed at length in Chapter III. As a result of the 
different methods, it appears that firms supplying very small computer systems 
were more frequently assessed a value for duty based on list price in the country 
of origin (usually the United States) less a discount. Suppliers of very large 
computer systems were mostly assessed a value for duty based on cost of manufac- 
ture plus a mark-up. The latter assessment results in a lower proportion of 
retail price being liable for duty and federal sales tax than the alternative 
method based on a discount from list price in the country of origin. This 
occurs because the cost of manufacture relates to the cost of hardware only, and 
does not include software, services, profits and other factors which are included 
when the assessment is based on the list price. The cost of hardware represents 
a relatively small proportion of the retail price; it is believed to vary from 
20 to 40 per cent depending on the equipment. 


Table 9.3: Significance of Customs Duty, Federal Sales Tax, 
Miscellaneous Costs and Provincial Sales Taxes in the 
Higher Retail Cost of Computer Systems in Canada 
than in the United States, by Size of Computer System, 


1972-1973 
Factors Accounting for Difference 
Difference 
Between 
Canadian 
Retail Cost Provincial 
Size of Value In the Federal Miscel- and U.S. 
Computer for In (b) United Sales laneous State & (a) 
Systems (4) Duty Canada States Diff. Duty Tax Costs(*) Local Taxes 
Very small 64.1 114.4 LOQ.O. "14.4" 5e0 8.5 -1.8 2.6 
Small 54.8 120.9 100.0 20.9 4.2 Tiegh 6.5 i oe 
Medium B07 119.4 100.0 19.4 4.2 6.7 iain) 3.0 
Large (e) ast os 100.0 os ove eo oe oe 
Very large eis pian Wa by) 8c} £00.05 4) Gum os 4.9 6.6 2.9 
All systems 42.5 PLS a. LOO. CR ito. eee. O Seo (cyl 2.9 


sere 


(a) The classification of computer by size is shown on p. 276. 

(b) According to suppliers, retail prices in Canada are based on list prices in 
the United States, plus various mark-ups to cover additional costs in Canada. 

(c) This is a residual figure. It is the difference between list prices in Canada 
and list prices in the United States after duty and federal sales tax have 
been accounted for. 

(d) Provincial taxes are estimated at 6.5 per cent and state and local taxes at 
4.5 per cent of list prices. 

(e) Only 2 systems out of the sample of 22 fell into this category. The Board 
considered that they were unrepresentative of the group. 


Source: Tariff Board, 
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On very large-sized systems, miscellaneous costs added 6.6 
per cent to Canadian prices over those in the United States, a higher 
proportion than for any other size group. On very small systems, the 
Canadian retail price did not even allow for full recovery of duty 
and federal sales tax, not to mention other marketing costs. It 
appears that for the very small systems, where competition is extremely 
keen, the Canadian sales are less profitable than sales in the United 
States. Provincial sales taxes are estimated to add [rom 2.6 to oo1 
per cent to the cost of purchasing a computer system in Canada. 


By Product Group 


So far, the analysis of retail costs has dealt with computer 
Systems only. This emphasis on systems is related to the fact that 
Suppliers primarily market computer systems. However, they also 
Market units of equipment that make up computer systems, usually to 
customers who want to extend the capability of their present system. 
Although such activity is of secondary importance compared to the 
marketing of complete systems, the tariff classification of various 
units to different tariff items, at rates of duty ranging from Free 
to 25 p.c., means that the impact of the duty and the federal sales 
tax on the retail cost of these units, frequently varies. Because 
some suppliers provided the Board with less product detail than others, 
it was possible to examine only six product groups; central processing 
units, printer units, magnetic tape units, card units, disk and drum 
units, and display units. 


The cost to the Canadian purchaser of these kinds of comput- 
ing equipment was higher than in the United States by an amount ranging 
from 15 per cent for disk and drum units to 24 per cent for display 
units, as shown in Table 9.4. The federal sales tax, together with 
other marketing costs incurred by suppliers in the Canadian market, 
accounted for most of this difference, which ranged from 10.4 to 12.9 
percentage points. Most of the variations in price differentials 
between the groups, however, were caused by variations in the relative 
cost of the duty; it added 7.9 per cent to the U.S. purchase cost of 
display units, but only 0.9 per cent to that of disk and drum units. 
Incidence of the duty was also low for card units, 1.6 per cent per 
unit. The relative insignificance of the duty for these products was 
due to the remission of duties for some of the units surveyed under 
tariff item 42700-1. 
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Table 9.4: Significance of Customs Duty, Federal Sales Tax, 
Miscellaneous Costs and Provincial Sales Tax in the 
Higher Retail Costs of Selected Groups of Computing 
Equipment in Canada than in the United States, 


1972-1973 
Factors Accounting for Difference 
Difference 
Between 
Canadian 
Retail Cost Provincial 
Groups of In the Federal Miscel- and U.S. 
Computing In (a) United Sales laneous State & (c) 
Equipment Canada States Diff. Duty Tax Costs(b) Local Taxes 
Central 
processing 
units 118.0 100.0 18.0 3.8 Died 6.4 2.9 
Printer units 118.1 100.0 T6oL San 6.6 Sek 2.9 
Magnetic 
tape units 120.4 100.0 20.4 6.8 6.9 3.6 Shes k 
Card units 117.4 100.0 17.4 1.6 6.8 6.1 2.9 
Disk and 
drum units LISSi 100.0 15.1 0.9 5.8 ans Zot 
Display units 124.0 100.0 24.0 te9 6.7 6.1 5 
Total 118.1 100.0 1831 3.6 a0 6.1 269 


(a) According to suppliers, retail prices in Canada are based on list prices in 
the United States, plus various mark-ups to cover additional costs in Canada. 

(b) This is a residual figure. It is the difference between list prices in 
Canada and list prices in the United States after account has been taken of 
duty and federal sales tax. 

(c) Provincial taxes are estimated at 6.5 per cent and state and local taxes at 
4.5 per cent of retail prices. 


Source: Tariff Board. 


By Supplier 


The difference between Canadian and U.S. retail cost for the computer 
equipment covered by the Board's survey of prices varied, not unexpectedly from 
supplier to supplier. The equipment supplied by company A, in Table 9.5, cost 
the Canadian user 25.8 per cent more than the U.S. user. For company B, the 
difference was only 13.5 per cent. The impact of the duty ranged from a high of 
7.4 per cent for company D to a low of 2.3 per cent for company E. The incidence 
of the federal sales tax was highest for supplier D as well, 10.6 per cent, and 
was also lowest for company E, 3.2 per cent. The combined effect of the duty and 
the federal sales tax was to add 18.3 per cent to the U.S. purchase cost for 
company D, and only 5.5 per cent for company E. 
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These variations are in part caused by different computing equipment 
products entering at different rates of duty. However, it appears that they 
are mostly the result of the application of different valuation for duty 
rulings. All companies which were assessed a value for duty based on manufac- 
turing cost plus a mark-up had a lower value for duty as a proportion of U.S. 
list price than companies which had a ruling based on selling price in the 
country of origin less a discount. As a consequence, the combined burden of 
duty and federal sales tax was uniformly lower for the former than for the 
latter group of companies. 


In a competitive price situation such advantageous tariff treatment 
would tend to permit more miscellaneous marketing costs to be recovered and 
Canadian sales to be more profitable than for the supplier with a heavier duty 
and tax burden; note that company E had additional miscellaneous marketing 
costs, including profits, equal to 10.4 per cent of the U.S. purchase cost, 
while company D, was unable to recover the full cost of the duty and the federal 
sales tax, and absorbed any additional marketing costs it may have incurred. In 
general, suppliers with lower value for duty assessments had a larger margin for 
miscellaneous factors than suppliers with higher value for duty assessments. 


Table 9.5: Significance of Customs Duty, Federal Sales Tax, 
Miscellaneous Costs and Provincial Sales Taxes in the 
Higher Retail Cost of Computer Systems in Canada than 


in the United States, by Supplier, 1972-1973 
Factors Accounting for Difference 


Difference 
Between 
Canadian 
Purchase Cost Provincial 
In the Federal Miscel- and U.o% 
In (a) United Sales laneous State & ee) 
Supplier Canada States Diff. Duty Tax Costs(b) [Local Taxes 
A 1258 100.0 2560 Jae Oa: 13. 3.4 
B ue Re ye 100.0 as eS Ne oe Ae, As 
C 114.9 100.0 14.9 4.0 6.0 Hae ae | 
D KW ey, 100.0 16.7 thee 10.6 -4.4 268 
E 118.8 100.0 18.8 Ze heh 10.4 229 
F 117.6 100.0 17.6 56D 8.7 O55 2.9 
G 119.6 100.0 19.6 Syn) 9.4 1.8 yA) 
H T1325 100.0 185 Sy) Diock 6.8 2.9 
Lif LA a, 100.0 14.9 4.6 70 - Lau 
J 216.5 100.0 L650 Sige, Seon -0.7 2a 
ALA. 
Suppliers WEG. 3 100.0 13.1 326 523 Oe 2.9 


(a) According to suppliers, retail prices in Canada are based on list prices in 
the United States plus various mark-ups to cover additional costs. 

(b) This is a residual figure. It is the difference between list prices in 
Canada and list prices in the United States after account has been taken of 
duty and federal sales tax. 

(c) Provincial taxes are estimated at 6.5 per cent and state and local taxes at 
4.5 per cent of retail prices. 


Sources) Tariff Board. 
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By Industry 


In this section, the effect of the higher purchasing cost 
of computing equipment in Canada on the cost structure of various 
industries using such equipment is measured. As a first step the 
Board determined the proportion of total revenues accounted for by 
computing equipment costs. This proportion was then applied to the 
difference in purchasing cost between Canada and the United States of 
all computer systems. The impact of the various factors contributing 
to the higher purchase cost, including the duty, the federal sales 
tax, miscellaneous costs and provincial sales taxes are also assessed. 


Data on computing equipment costs and total business 
revenues (1) were obtained by the Board from a number of organizations 
by means of two special surveys. One survey was sent to service 
bureaux and the other to business and government organizations. 
Forty-seven service bureaux and 270 business and government organiza- 
tions responded to the request for information on their revenues and 
computing equipment costs. Respondents were classified into 13 broad 
industrial groups, as indicated in the survey. The data refer to 1972. 


As could be expected, computing equipment costs, expressed 
as a percentage of revenue, were several times larger for the computer 
services industry at 28.3 per cent than for those of any other industry 
listed in Table 9.6. The only other industry group for which computing 
equipment costs exceeded 1 per cent of revenues, or budget, was educa- 
tion at 1.19 per cent. For all other activities, computing equipment 
costs were less than 1 per cent of their revenues, ranging from 0.64 
per cent for printing and publishing to 0.11 per cent for retail and 
wholesale trade. 


The differences in computing equipment costs as a percentage 
of revenues reflect the nature and significance of computer operations 
in various industries. For example, in the computer services industry, 
computing equipment occupies the same role as production equipment in 
some other industries. It is the equipment used to produce the output 
of the data processing services which provides most of the revenue. 

In other industries, computing equipment, although it might be regarded 
as indispensable, does not take on the same direct importance as it 
does in the computer services industry. 


It is not surprising, therefore, to find that the incidence 
of the higher cost of acquiring computing equipment in Canada and the 
impact of the duty is greatest for the computer services industry. The 
higher average Canadian purchase cost of 18 per cent, shown in Table 
9.1, adds to the cost of doing business for this industry in an amount 
equivalent to 5.1 per cent of total income. The duty increases cost by 
an amount representing 1.02 per cent of revenue. In all other indus- 
tries those same costs rarely exceeded 0.1 per cent of revenues. Thus, 
even a significant change in the rate of duty would appear to have a 
negligible impact on costs for all industries with the exception of the 
computer services industry, and even here the effect would be small. 


(1) For government, education, and health and welfare services, budget 
figures were used instead of revenues. 
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Furthermore, as noted in Chapter IV, the cost performance 
ratio of computing equipment has been improving. That is, more work 
can be done now for a given cost of computing equipment compared with 
a few years ago. This downward trend in the relative cost of computer 
hardware is expected to continue. On the other hand, some other costs 
of operating a computer installation, for example, personnel costs, 
the cost of supplies and overhead costs have been increasing. Thus, 
while total costs of operating computer installations in every 
industry might be rising, the proportion accounted for by equipment is 
falling, reducing the incidence of the tariff even further in total 
costs. 


SUMMARY 


The average computer system installed in Canada costs the 
Canadian user 18 per cent more than the same system in the United 
States. This difference is in part accounted for by the direct cost 
of the duty, the cost of the federal sales tax, other costs associated 
with marketing in Canada and higher average provincial taxes, compared 
to state and local taxes. The effect of the duty paid, and of the 
federal sales tax, on the purchase cost of computer systems, was 
greatly reduced because the value for duty, on which both the duty and 
the federal sales tax are based was only 42.5 per cent of the U.S. 
retail cost. The average rate of duty paid on the import value of all 
computer systems covered by the Board survey was 8.6 per cent. 


The duty, in addition to increasing the purchasing cost 
directly, also adds to this cost indirectly by raising the amount of 
federal sales tax and provincial sales tax payable. This direct and 
indirect effect combined was equal to 4.3 per cent of the purchase 
cost of the average computer system in the United States, and raised 
the cost to the Canadian consumer by 3.7 per cent. The overall impact 
of the duty on computing equipment, on the Canadian user, therefore, 
appears to be rather small. 


The difference between Canadian and U.S. purchase costs 
varied by size of computer system from 14.4 per cent to 20.9 per cent. 
The effect of the duty and the federal sales tax diminished as the 
Size of computer system increased, because the average value for duty, 
as a proportion of the retail cost, declined correspondingly. More 
suppliers of small computer systems were assessed a value for duty 
based on the retail list price in the country of origin less a 
discount - which normally results in a higher value for duty - and 
more suppliers of large systems were assessed at value for duty based 
on cost of manufacture plus a mark-up. 


Among suppliers, the difference in retail cost of computer 
systems between Canada and the United States was as high as 25.8 per 
cent and as low as 13.5 per cent. The cost of the duty and the 
federal sales tax combined differed greatly from one supplier to 
another supplier; it amounted to as little as 5.5 per cent and as much 
as 18.3 per cent. This variation in effect of the duty and the sales 
tax was in large part the result of different value for duty rulings. 


The effect of the duty, and of the higher purchase cost of 
computer systems in Canada than the United States, on user industries 
was greatest for computer service bureaux. In this instance, the 
higher purchase cost of the average system added about 5 per cent to 
its total cost of doing business, and the duty about 1 per cent. For 
other users the impact was much smaller. 
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CHAPTER X: TARIFF CONSIDERATIONS 


THE CENTRAL ISSUE 


Essentially, the Canadian Customs Tariff has no specific 
Provision for computing equipment and parts. This fact is at the core 
of the problems that have arisen in the classification of finished 
products and parts for customs purposes. Thus, the central issue to 
be faced in this Reference is whether there is a need for a new 
tariff item or items, or whether the status quo or some modification 
of the status quo would suffice. 


The Board has carefully examined the central issue, and has 
concluded that neither the status quo nor modifications thereto would 
provide satisfactory solutions. In brief, there are many valid argu- 
ments against the continued use of the current tariff treatment, but 
perhaps the most telling argument is that the status quo is devoid of 
logic. Although modifications could be made to the present tariff 
schedule, either by consolidating all computing equipment and parts 
into an existing tariff item, or by utilizing the seven or eight most 
frequently used tariff items for this equipment, it is apparent that 
these would be merely expedients, and would continue to embrace other 
commodities which have not been examined under this Reference. 


The impracticality of retaining either the status quo or 
modifications thereto, permits no recourse other than the creation of 
new tariff items in which to classify the equipment and parts under 
review. The need for new tariff items has been strongly supported by 
industry, and no company has suggested an alternative approach. The 
proper accommodation of computing equipment and parts within the 
Canadian tariff will bestow many benefits, without incurring any 
Significant disadvantages. The chapter proceeds, therefore, on the 
basis that new tariff items are the only viable solution to the 
central issue. 


The first section of the chapter considers the nomenclature 
that should be included in a new tariff item for computing equipment 
and parts. The second section discusses current rates of duty, and 
examines potential rate structures. The chapter ends with considera- 
tions of software and value for duty. 


NOMENCLATURE 


The need for a new tariff item which encompasses computing 
equipment and parts carries with it the need for a suitable nomen- 
clature. Several possibilities exist, including the examples of the 
Brussels Tariff Nomenclature and the Tariff Schedules of the United 
States, and the proposals by industry. Basically, the choice lies 
between a broadly-worded tariff item and one in which the terminology 
is very specific as to each type and unit of equipment. At the same 
time, it is essential that the nomenclature embrace both systems of 
equipment and the particular units that constitute such systems. It 
would also be highly desirable that the nomenclature be capable of 
accommodating new units of computing equipment upon their introduction. 
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Specific versus General Nomenclature 


A very specific terminology has the advantage of prescrib- 
ing precisely those systems and units of equipment that are meant to 
be encompassed. To the degree that the nomenclature is specific, it 
overcomes the uncertainties surrounding tariff classification. It 
has been shown that this is a problem where computing equipment is 
concerned. On the other hand, there are a number of difficulties 
involved in arriving at a precise listing of equipment. The large 
and increasing number of products (estimated at 350 or more), the 
differences in terminology used by the industry, and the rapidly 
increasing scope of the equipment under review, are but a few of the 
reasons that make this a difficult task. This is then compounded by 
the problem of maintaining a current listing; a factor commented upon 
by ETIAC: 


Since the Customs Tariff tends to permanence, with amend- 
ments often slow and difficult, it is our view that the 
present inquiry should aim at a tariff format which will 
provide its own flexibility to meet changing conditions in 
the industry, without requiring frequent statutory amend- 
ments. 


A broad terminology overcomes many of the deficiencies of a 
very specific nomenclature by its inherent flexibility. Its prime 
advantage lies in the fact that it would not soon become outdated; 
provision for new products would be automatic. It could also, of 
course, be more easily arrived at than a very specific terminology; 
however, its very generality would make classification of particular 
units, in questionable instances, difficult. 


Most of the proposals made to the Board favour a broadly- 
defined nomenclature. The existing nomenclatures of the TSUS and the 
BIN dealing with computing equipment are also broad in scope, although 
the latter presents a very complete functional description, within its 
explanatory notes, of the products intended to be encompassed under 
the heading Automatic Data Processing Machines and Units Thereof, 
without actually naming the units of equipment. 


Examples and Proposals 
Computing Equipment 


The example of the BIN offers several advantages for the 
classification of computing equipment. It has virtually universal 
acceptance; it covers both systems of equipment and separately imported 
units; it provides for new units of equipment by virtue of its avoid- 
ance of identifying specific units; and it permits variations in tariff 
treatment within a particular heading with respect to groups of 
products and allows for conditional clauses. 


GC WBLAG: brick ep a3: 
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The direct adoption of the pertinent BIN heading does not 
appear feasible, however, without the accompanying explanatory notes. 
It is not clear from the heading, for example, that related telecom- 
munications equipment is encompassed. Two other reasons for believing 
that the BIN might not be appropriate for classifying computing equip-— 
ment were cited by a manufacturer in a letter CosthesBoard.*shivet, tt 
was felt that because the Brussels Nomenclature recognized a system of 
equipment, naming specific units of equipment had been avoided. In 
contrast, because the systems concept had not been recognized in the 
Canadian tariff, it was felt that the particular units constituting a 
computer system would need to be identified in a new tariff item, at 
least by broad types of equipment, otherwise eo nomine tariff items 
would take precedence. Examples cited were input/output typewriters, 
Magnetic tape units, teleprocessing equipment and sensor-based input / 
output units. Second, it was stated that the BIN contained no pro- 
vision for articles and materials used in the manufacture of computing 
equipment. This second aspect is dealt with below under parts. 


Another example of a very broad terminology is contained in 
the TSUS. It covers computing equipment under item 676.15 
"Accounting, computing, and other data-processing machines." As 
notedyin Chapter TI1,‘!) there is, however, the possibility that this 
item does not encompass all computing equipment, and that item 676.52 
"Parts of the foregoing: other" may also be used to classify certain 
units of computing equipment. The very general nature of the TSUS 
terminology undoubtedly permits the importation of both complete 
Systems and separate units of equipment. It provides much scope for 
the importation of new types of computing equipment. The disadvan- 
tages of using a TSUS type of nomenclature lie mostly in its extreme 
generality: there is no reference to related telecommunications 
equipment, and the use of the term "accounting machines" encompasses 
non-relevant products. 


The industry nomenclature proposals may be largely 
characterized as being of a general nature, but with some significant 
variations among them. The CBEMA and IBM proposals are very closely 
aligned. (2) Both contain terminology which identifies at least some 
of the types of equipment used in data processing. The reason appears 
to be due to the belief that tariff items of greater specificity might 
take precedence unless the equipment is named. For example, tariff 
item 44538-1 specifies "Recorders, reproducers and dictation recording 
and transcribing equipment using magnetizable tape as a recording 
medium ..."' hence, CBEMA and IBM include "magnetic tape units" in 
their proposed nomenclatures. On the other hand, a tariff item speci- 
fying magnetic disk units or equipment using magnetizable disks as 
recording media does not exist; consequently, no need is seen for 
actually naming magnetic disk units as they presumably would be 
accommodated within the general terminology of the proposals as "Data 
processing machines and apparatus" or "support equipment designed for 
use therewith." In commenting on its proposal, CBEMA stated that: 


(1) Pare 115, tL. 
(2) These and other proposals are specified in detail in Appendix A. 
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The wording of the recommended classifications is designed 
to indicate CBEMA's intent rather than a specific nomen- 
clature. ... It is recommended that the ultimate wording 
make provision for rapid technological change and for 
compatibility with the nomenclature used by other principal 
trading partners. 


IBM also qualified its proposal in the following manner: 


The wording of the proposed tariff items is intended to 
be wide enough to encompass all existing data processing 
products. It should be recognized that the wording may 
not be adequate to cover all future products. Therefore, 
it may be necessary to amend the wording from time to 
time, (2 


The CBEMA and IBM proposals appear to cover both systems of 
equipment and separately imported units. They appear to provide 
sufficient scope for the accommodation of new devices, but the IBM 
proviso suggests that it may be impossible to foresee and provide for 
all future products in this rapidly-changing industry. The proposals 
also appear amenable to variations in tariff treatment with respect 
to particular groups of products and conditional clauses. 


The CPA proposals with respect to computing equipment are 
of two types: the first refers to computers and ancillary computer 
equipment of a class or kind available in Canada from Canadian manu- 
facturers; the second identifies computing equipment, partly by types 
of unit and partly by functional descriptions. The CPA stated that 
its tariff wording is not intended to be in its final form, and it is 
apparent that the intent could be accomplished within a single tariff 
item with conditional clauses of class or kind. 


The terminology used by EIAC is perhaps the most general of 
all industry proposals, being intentionally broad so as to be all- 
inclusive of computer apparatus. The Association recognized that 
classification difficulties could arise in relation to existing, more 
specific tariff items, such as those concerning typewriters, printing 
presses, cash registers, and calculating machines. These difficulties 
could be overcome, in EIAC's view, by preparing Interpretation Rules 
similar to those preceding Group XII of Schedule "A" to the Customs 
Tariff, and by specifying therein all goods deemed to be provided for 
in the computer apparatus schedule. The broad terminology of the EIAC 
proposal appears to allow for both systems of equipment and separately 
imported units, and it does not seem to preclude new computer products. 
The generality of the proposal, however, is contingent upon the recog- 
nized need for an equipment listing as an integral part of the tariff 
item. It is, therefore, much more of a specific nomenclature than 
might seem evident from the proposed terminology. 


(1) CBEMA brief, p. 51-52. 
(2) SIBM*irier, p.7l0: 
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The foregoing discussion of existing and proposed nomen- 
clatures for computing equipment indicates that several terminologies 
might be suitable, and that any one of them would undoubtedly be an 
improvement over the current situation. The actual terms used have 
been juxtaposed in Table 10.1 in order to compare and contrast the 
specific wording involved. 


None of the proposals, nor existing nomenclatures use 
explicitly the term "system," although the explanatory notes of the 
BIN describe the form of a ayepemy, and what a complete digital data 
Processing system must comprise. They also avoid the use of the 
term "equipment." 


The BIN uses the term "and units thereof" in conjunction 
with automatic data processing machines. This seems illogical and 
unnecessary because a machine connotes an entity. However, if the 
term ''machine" is used as a synonym for "system of equipment," then 
the words "and units thereof" may be a method of ensuring that 
separately-housed constituent units of equipment can be accommodated 
whether imported separately or as a system. 


The explanatory notes of the BIN identify units of equipment 
only by general types of functions, such as input unit; none appear 
within the main BTN heading, although it could be argued that Magnetic 
and Optical Readers describe both the method and function of particu- 
lar data processing machines. The CPA terminology is largely also 
functionally-oriented. In contrast, the CBEMA and IBM terminology is 
a mixture of functional descriptions and specifically-named units. 

The intent is to make the tariff item more specific than other exist- 
ing tariff items, and to ensure its precedence. However, if this is 
a valid argument, then other units such as printers would need to be 
specified in view of the existence of tariff item 41202-1 - Printing 
presses, n.o.p. ..- which has been used to classify such devices. 
An alternative method to ensure precedence of a new tariff item for 
data processing equipment would be to employ the phrase "whether or 
not otherwise enumerated:" 


The reference to "Control and adaptor units ... to effect 
ingercennection of the c.p.u. to ... remote terminals..." in the 
BIN explanatory notes indicates that the function of data communica- 
tions is recognized, but it is not clear that these units encompass 
all related telecommunications equipment in use at this time. The 
CBEMA and IBM proposals use the term "teleprocessing" which connotes 
the function of data communications more clearly than "telecommunica- 
tions," and which tends to differentiate it from other types of com- 
munications. 


In Chapter II, the Board identified support equipment as 
stand-alone peripherals encompassed under data entry, data preparation, 
and data handling systems and devices. This is most nearly equivalent 
to the BIN terminology, and also represents the intent of CBEMA and 
IBM, as revealed in their briefs. 


(ly Chapter TEL, pp. 112 and 112. 
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The CBEMA, IBM, and EIAC proposals also illustrate the 
requirement for the nomenclature to cover several articles which, 
although small and ill-defined relative to other units of equipment, 
may well be essential to the operation of a computer system. Inter- 
connecting cables appear to be covered within the explanatory notes 
of BIN heading 84.53, as are controls (control and adaptor units). 
Accessories in the BIN are covered in conjunction with parts under 
heading 84.55, and are defined as: 


--. interchangeable parts or devices designed to be mounted 
on a machine to adapt it for a particular operation, or to 

perform a particular service relative to the main function 

of the machine, or to increase its range of operations. 


These accessories include form feed devices, auxiliary printing 
devices, totalling devices, and stands not normally usable except 
with the machines in question. They exclude covers, carrying cases 
and furniture. Therefore, the term "accessories and attachments" 
proposed by CBEMA, IBM and EIAC appears to be in line with the BIN 
coverage. 


Summarizing the foregoing discussion, a general terminology 
relating to computing equipment might be along the following lines: 


Data processing machines and apparatus and units thereof, 
whether or not otherwise enumerated; support equipment 
designed for use therewith, including computer-related 
teleprocessing machines and apparatus, teletypewriters, 
data entry, data preparation, and data handling machines; 
accessories and attachments for use therewith. 


Parts, Components and Subassemblies 


A nomenclature required. to encompass parts of computing 
equipment will depend largely on whether there is need to differ- 
entiate manufacturing and replacement parts. Where imports of computing 
equipment parts are concerned, the bulk is destined for assembly into 
finished products, with replacement parts accounting for perhaps no more 
than 5 per cent of the total. 


An analysis of parts imports during the survey period indi- 
cates that five tariff items accounted for some 98 per cent of the 
total value. These were: 42700-1, with 82 per cent; 41415-1 with 10 
per cent; 44524-1, with 4 per cent; and 69605-1 and 44538-1, each with 
slightly over 1 per cent. These tariff items have all been used to 
accommodate finished computer products, indicating that virtually all 
computing equipment parts are classified with their associated finished 
products, and not under their potential eo nomine tariff items. 
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It appears, therefore, that an unrestricted parts tariff 
item which relates to a computing equipment tariff item would be in 
keeping with current classification practices. Table 10.2 shows the 
terminologies used in existing and Proposed nomenclatures for comput- 
ing equipment parts. 


Table 10.2: Terminology Relating to Computing Equipment 


Parts in Existing and Proposed Nomenclatures 


Type of Source of 
Parts Terminology Terminology 
Replacement CBEMA & IBM (A) Parts of all the foregoing. 
CPA (B) Parts of the foregoing. 


Manufacturing CBEMA & IBM (C) Articles and materials that 
enter into the [cost of] manu- 
facture of the goods enumerated 
in tariff item 1, proposed 
above. 


CPA (D) Complete parts of computers and 
ancillary computer equipment, 
when imported by manufacturers 
of computer equipment for use 
in the manufacture of such 
equipment in their own factories. 


Replacement & BTN (E) Parts and accessories (other 
manufacturing than covers, carrying cases and 
the like) suitable for use solely 
or principally with machines of 
a kind falling within heading 
Boers Wanye weer 


TSUS (F) Parts of the foregoing: other. 


EIAC (G) Parts [assemblies and sub- 
assemblies] of the foregoing, 
n.O.p, 


Other SPLG (H) Parts of plastic for computers 
and related telecommunications 
equipment. 


[...] Optional terminology. 


source: Industry briefs, the BIN and the TSUS. 


The BTN parts heading is designed to complement the BTN computing 
equipment and related headings; as such, its use is predicated on the 
use of the BIN equipment heading. Although the BTN does not distinguish 
between manufacturing and replacement parts, sub-headings to reflect 
this differentiation could be introduced, but would result in a surfeit 
of terminology relating to parts. 
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The TSUS treatment of parts is as general as its treatment 
of finished products. It is possible that some computing equipment 
parts are classified under eo nomine parts tariff items in the TSUS. 
It might be assumed that, in view of the predominance of the U.S. 
parts industry, most of the parts imported into the United States are 
replacement parts for non-U.S. equipment. The TSUS nomenclature, 
therefore, may be much more suitable in that context than it would be 
for other countries. 


The industry nomenclature proposals vis-a-vis parts are 
naturally more attuned to Canadian circumstances than either the BIN 
or the TSUS. The proposals submitted by CBEMA and IBM concerning 
parts for computing equipment (Tables 10.2(A) and (C)) are identical. 
In proposing the first tariff item, CBEMA considered that it should 
encompass all parts not intended to be used in the production of 
finished goods: 


It is proposed that maintenance parts, original equipment 
modifications and similar items be included in the first 
item since they are identified with the finished installed 
equipment rather than with manufacturing. Typically, such 
parts are installed on the computer user's premises, rather 
than in the factory as part of the manufacturing process. 
In addition, many ‘field modification' items result in 
enhancements or upgrading of the originally installed 
system, (1) 


The second tariff item (Table 10.2(C)) covering articles and materials 
(including parts) that enter into the cost of manufacture, could cover 
all of the manufacturing inputs associated with the production of 
computing equipment. There are, however, a few similar items in the 
Canadian tariff, such as 44200-1, which are applicable to articles and 
materials that enter into the cost of manufacturing machinery. Such 
tariff items might, it could be argued, take precedence over otner 
parts tariff items, even those specifically named. At the public 
sittings, the representatives of both CBEMA and IBM agreed that they 
would be equally satisfied with a nomenclature which excluded the 


words "... cost of..." from the second, proposed tarit& item, 


The first tariff item of the CPA proposal relates to 
replacement parts (Table 10.2(B)); the second item in the CPA proposal 
refers to manufacturing parts (Table 10.2(D)). The nomenclature of 
CPA's proposed second tariff item is similar to that of a number of 
existing items in the Canadian tariff, such as tariff item 41435-l 
which covers parts of cash registers. Such a tariff item would, it 
might be contended, take precedence over other items in the Customs 
Tariff, except for eo nomine items not having n.o.p. clauses. 


The nomenclature of the EIAC proposal (Table 10.2(G)) 
dealing with parts, except for the n.o.p. notation, is the same nomen- 
clature as the TSUS, and the same as the proposed nomenclatures of 
CBEMA, IBM, and CPA with respect to replacement parts. EIAC's 
proposal does not make a distinction between replacement and manufac- 
turing parts. At the public sittings, an EIAC spokesman stated that, 


(1) CBEMA brief, p. 51. 
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for greater clarity, their proposed nomenclature could read Upartes., 
assemblies and subassemblies of the foregoing, n.o.p."(1) Such 
wording would of course accord precedence to existing eo nomine items 
for such parts. 


The Society of the Plastics Industry of Canada proposed 
(Table 10.2(H)) that, in addition to the adoption of the BIN, there 
should be a specific tariff item for plastic components intended to 
take precedence over a general parts item where parts of plastic 
would receive the same tariff treatment as parts of any other material. 
The issue raised by the SPIC proposal is whether parts mostly or wholly 
made of a certain material for a specific use should be identified and 
provided for in the tariff. 


The major issue, whether there is a need to differentiate 
manufacturing and replacement parts, cannot be fully answered on the 
basis of nomenclature arguments alone; it also involves economic 
considerations. But as the Canadian market is largely supplied by 
imported equipment, it is a safe assumption that replacement parts 
are virtually all imported, probably to an even greater extent than 
the proportion of imported equipment supplied to the domestic market. 
The only real possibility for Canadian parts suppliers would appear 
to be the production of parts used in the manufacture of finished 
products in Canada, and not replacement parts for imported equipment. 
For this reason a phrase such as "parts of the foregoing" could 
therefore be added to a computing equipment tariff item. 


The choice of terminology in so far as manufacturing parts 
are concerned depends largely on the extent to which it is desirable 
to channel production inputs into one tariff item at a set rate of 
duty. The final considerations in this context, therefore, are 
economic; these are dealt with later in the chapter. 


A provision for replacement parts in the item for finished 
data processing equipment, along with a separate item for manufactur- 
ing parts, would mean that this latter item and its provisions would 
apply to, not only, parts for the finished equipment in the main item 
but also parts used in the manufacture of replacement parts. The 
nomenclature of the item for manufacturing parts in these circum- 
stances takes on added significance, because, as an end-use item, it 
would take precedence over most existing eo nomine items for such 
parts. The use of the words “articles and materials" for use in the 
manufacture of the goods enumerated in the main tariff item would 
mean that this wording would cover raw materials such as resins, sheet 
metal, copper wire required to make the basic parts of computing 
equipment as well as the parts and materials for manufacturing the 
finished units of computing equipment. A more restrictive wording 
would be "complete parts" inasmuch as this would not cover materials 
used either in the manufacture of the finished data processing equip- 
ment or the parts therefor. Such materials would continue to be 
provided for under existing tariff items, at existing rates; this 
solution might be acceptable because Canadian computing equipment 
manufacturers purchase materials domestically more so than parts. 


(Oye ieanscript.. Volume Il, p. 177. 
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An alternative to providing separate treatment of parts for 
replacement purposes and parts for use in manufacturing is to combine 
them into a single tariff item. In other words the reference to 
"parts of the foregoing" could be omitted from the main new tariff 
item, and the parts item could read "parts of the goods enumerated in 
the preceding tariff item."' As such it would include both replacement 
and manufacturing parts. The coverage of the item could be extended 
by referring to “articles and materials" rather than "parts." 


An item worded as above, i.e., without any conditional 
clauses, would, in the Board's view, take precedence over eo nomine 
parts items with a n.o.p. provision, but not over end-use parts items 
or eo nomine items without an.o.p. provision. Also parts items with 
respect to computing equipment with a n.o.p. provision, as suggested 
by the EIAC, would not take precedence over eo nomine parts items 
with a n.o.p. provision? 


Currently—-Used Tartte Ltrens 


This section examines the implications of introducing a new 
tariff item for computing equipment and parts on tariff items that 
are currently used to classify these goods. Most of the implications 
will depend ultimately on the final nomenclature that is adopted for 
the new tariff item, or items, as well as the recommended rates of 
duty. 


The tariff items that have been mostly ee to classify 
computing equipment and parts such as 41202-1, 41415-1, 42700-1, 
44506-1, 44524-1, and 44538-1, would no longer serve this purpose. 
As more than three-quarters of all computing equipment and parts 
imported during the survey period entered under tariff items 41415-1 
and 42700-1, these items would be most affected in terms of volume of 
imports. The machinery program associated with tariff item 42700-1 
would no longer be concerned with the importation of computing equip- 
ment and parts, although, in the event that the new tariff item(s) 
were to provide protection for such equipment of a class or kind made 
in Canada only, similar criteria of determination regarding availability 
from Canadian production would still be required. 


End-Use Tariff Items 


The Tariff Board survey indicates that 16 or more end-use 
tariff items have been used to classify computing equipment and parts. 
Inasmuch as most of these end-use items are general in nature a 
specific item for computing equipment and parts, without an n.o.p. 
provision, would take precedence, even without the words "whether or 
not otherwise enumerated." However, it would appear that such a 
nomenclature would exclude equipment, and parts thereof, entering 
under tariff item 69605-1. The new tariff item would override even 
item 69605-1 with the inclusion of "whether or not otherwise 
enumerated."" It will be recalled that there are also a number of 


(1) See Chapter III, p. 91. 
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other tariff items, such as 41400-1 "Typewriters" and 44539-1 "Tape 
Transport Mechanisms," which also probably would take precedence over 
the new tariff item for data processing equipment unless the words 
"whether or not otherwise enumerated" are included. 


Since all of these end-use items, except tariff item 41210-1, 
provide duty-free entry under the M.F.N. and B.P. tariffs, it follows 
that the continued inclusion of imports of computing equipment and 
parts under them would be of little concern if the rate recommended 
for the new tariff items is also free. Under the same circumstance 
the exclusion of data processing equipment and parts from these end- 
use items would also not affect the tariff treatment of these goods. 
On the other hand in the event that a rate of duty is recommended for 
computing equipment and parts then the inclusion of such equipment in 
the present end-use items would reduce the average level of protection 
for Canadian manufacturers, while their exclusion would deny present 
end-users their preferential tariff treatment. 


These considerations would also apply with respect to tariff 
item 69605-1, with the additional complication that if the new tariff 
item, appropriately worded, were to take precedence, importers of 
computing equipment, currently entering under that end-use item, would 
lose their sales tax-exempt status. It could be considered that the 
sales tax exemption provision of tariff item 69605-1 as it concerns 
computing equipment, is outside the scope of the Reference; a position 
which the Board took in Reference 134 - Equipment for Hospitals and 
Other Institutions. 


The retention of tariff item 69605-1 for the classification 
of computing equipment for the uses specified, and its exclusion from 
the new tariff items for this equipment, could be realized by keeping 
the words "whether or not otherwise enumerated" and specifically 
excluding computing equipment for the uses specified in 69605-1. Also, 
the clause "whether or not otherwise enumerated" can be dropped from 
the new tariff item and its coverage can be extended by a more specific 
listing of the types of equipment whose inclusion would be rendered 
doubtful by the omission of that clause. 


Integrity of Currently-Used Tariff Items 


Concern was expressed in submissions to the Board and at the 
public sittings that the integrity of certain currently-used tariff 
items be maintained. The Board does not, in fact, see a necessity for 
any changes as to descriptions and rates of duty in these items. At 
the same time, the consolidation of most computing equipment and parts 
in a new tariff item would inevitably mean that currently-used tariff 
items, with the exceptions previously noted, would no longer be used 
for the classification of these goods. To this extent, and to the 
extent that the new item would take precedence in particular situa- 
tions, the integrity of currently—used tariff items could not be 
maintained. There were also submissions requesting changes in a 
number of tariff items relevant to this Reference. 
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The CPTA, Minnesota Mining and Manufacturing of Canada 
Limited, and Bell & Howell Canada Ltd., drew to the Board's attention 
the fact that certain photographic equipment encompassed by Tariff 
Board Reference 147 might also require consideration under this 
Reference. At issue are certain products imported under tariff items 
46200-1 and 46241-1, both of which have been referred by the Minister. 
Under the first item, the Board's survey indicated that optical reader 
units had been classified therein (as well as in tariff item 42700-1). 
Such peripheral input units, whether of the OCR, MICR or mark-sense 
types, are clearly designed as integral devices within a computer 
system. 


Computer output microfilmers (COMs) are the second type of 
product requiring consideration. Although none of this type of equip- 
ment was imported during the period covered by the Tariff Board survey, 
it is a very specialized type of apparatus, some models of which can 
receive and process data directly from a computer system to which it 
is connected, while others operate only in an off-line mode where 
computer output previously recorded on magnetic tape becomes input to 
the microfilmer. In an on-line mode, it is apparent that COM equipment 
is an output sub-system of a computer system and as such requires 
consideration for inclusion under the new computing equipment tariff 
item. COM devices consisting of a magnetic tape drive, a controller, 
and an electron beam recorder, but not connectable directly to a 
computer system have less claim for consideration. In view of the 
latter type's use of magnetic tape input, however, the Board is of the 
opinion that it represents most nearly a stand-alone peripheral device. 
Both types of COM equipment should, therefore, be included under the 
computing equipment tariff item. This would obviate the need for 
tariff items 8453-1 and 8453-2 tentatively proposed in Reference 147. 
Similar apparatus which photographs and records computer print-outs on 
microfilm is quite apart from that under discussion, and is not con- 
sidered relevant. Changes to existing tariff items 46200-1 and 46241-1 
are not considered necessary as a result of any findings of this 
Reference. 


Northern Telecom Ltd., was concerned with the integrity of 
three items: 44506-1 - Electric telegraph apparatus and complete 
parts thereof; 44508-1 - Electric telephone apparatus and complete 
parts thereof; and 44533-1 - Radio and television apparatus and parts 
thereof, n.o.p. The Board considers that these tariff items should 
remain unchanged as to descriptions and rates of duty, but certain 
equipment currently classified thereunder would be encompassed by the 
new computing equipment tariff item, including data communications 
terminals, data entry units, modems, data sets and any products that 
have been identified as being computer-related telecommunications 
equipment. 


CN-CP Telecommunications was concerned with the costs of 
duty on heavy-duty teletypewriters, teleprinter equipment and component 
parts of a class or kind not manufactured in Canada, and requested 
amendments to tariff item 44506-1 so as to allow duty-free entry for 
these products. They were supported in their brief by Northern 
Telecom Ltd., which had previously manufactured certain models of 
teletypewriter, and by Marsland Engineering Ltd., which currently 
produces two models of standard-duty equipment. These teletypewriters 
have alternative uses; both heavy-duty and standard-duty machines may 
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be used as message terminals unconcerned with data processing func- 
tions or as data communications terminals. Although the case for 
reducing or eliminating tariffs on heavy-duty teletypewriters appears 
persuasive, as they are not made in Canada, message terminals per se 
are outside the Board's mandate; hence, the Board cannot pass judgment 
on the issue. However, for those models of teletypewriters designed 
for use as computer-related data communications terminals, the Board 
considers that they would be most properly encompassed by a new 
computing equipment tariff item; other models designed for the trans- 
mission of messages would continue to be classified under tariff item 
44506-1.) Tariff items 44508-1. and 44533-1 would also remain unchanged 
as to descriptions and rates of duty. 


Northern Telecom Ltd., was also concerned that certain 
existing eo nomine tariff items remain unchanged; specifically tariff 
item 44542-1 - lectron tubes -e-, and tariff item 44544-1 - Tran- 
Sistors ... » These tariff items would not receive precedence where 
electron tubes and transistors for use in computing equipment are 
concerned, however, if the final nomenclature adopted for parts used 
in the manufacture of computing equipment were of the type recommended 
by CBEMA. EIAC was similarly concerned with preserving the existing 
priority of parts currently enumerated eo nomine in the Customs a ade oh 
and recommended that the n.o.p. notation be adopted with respect to a 
computer parts tariff item. 


Data Processing Media 


Where data processing media is concerned, Canadian tariff 
treatment, for the most part, coincides with the tariff treatment 
accorded media in the BIN and TSUS. Tariff items 65810-1 and 65811-1 
accommodate magnetic recording tape in unrecorded and recorded form 
respectively. Other tariff items accommodate media made of paper. 
There are two forms of media, however, that are not specifically 
covered: magnetic disks and magnetic drums. In some instances, these 
are fixed within a magnetic disk or drum unit and are not normally 
removable; they are therefore an integral part of the unit and would 
be accommodated within the nomenclature for data processing machines 
and units thereof. In other instances, the disks are in the form of 
removable disk packs and are supplied separately. It is believed that 
all disk packs are currently classified in tariff item 42700-1. A new 
computing equipment tariff item would leave disk packs as the sole 
remaining type of computing equipment classified in tariff item 
42700-1. 


In order to obviate this anomaly, three possibilities exist: 
first, by following the equivalent practice with respect to magnetic 
tape recordings, i.e., by accommodating magnetic disk packs under 
tariff item 59730-1 - phonograph records (certain changes to this 
nomenclature would probably be required); second, by including within 
the nomenclature for the new computing equipment tariff item termin- 
ology words such as "reusable storage media", as that suggested by 
CBEMA; or third, by providing for them in a new computing equipment 
tariff item by the use of the words "accessories and attachments for 
use therewith." 
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RATES OF DUTY 


The various rates of duty currently applicable to computing 
equipment and parts were presented in Chapter III. The main concern 
of the Board is with rates of duty under M.F.N. tariffs, as over 95 
per cent of the value of imports surveyed had originated in M.F.N. 
countries. The average rates of duty paid by product group during 
the survey period are summarized in Table 10.3 Much of this section 
is focussed upon these averages in view of the many tariff items and 
rates of duty applicable to computing equipment and parts. The range 
of nominal rates of duty is also important, particularly when rates 
are much higher or lower than the averages. 


Table 10.3: Average Rates of Duty Paid on Imports of 
Computing Equipment and Parts by Product 
Group Before and After Remission of 


Duties, Two Months, 1971 


Average Rates of Duty Paid 


All 
Del M.F.N. Tariffs 
- per cent - 
Total Value of Imports by Tariff 4.5 9545 100.0 
Before Duty Remissions: 
Mainframes Free 8.9 8.6 
Peripherals Deo Hote babe 
Related telecommunications equipment - ieee 15 
Total Computing Equipment 271 Pa 10.7 
Parts Zed 1a2 ie 
Total Computing Equipment and Parts pig) L2.3 11.9 
After Duty Remissions: ; 
Mainframes Free &76 8.4 
Peripherals i. 2 FEO 6.6 
Related telecommunications equipment = LOL TS 
Total Computing Equipment Lo ae se, 
Parts eS Lies 1i.5 
Total Computing Equipment and Parts Wb O52 8.8 


Source: Tariff Board survey. 


Although data are limited with respect to all of the effects 
of existing tariff protection, it is possible to estimate some of the 
major cash "costs" and "benefits" of the duties on computing equipment 
as they relate to users, producers and governments. The cost of 
existing import duties to Canadian users is not limited to the amount 
of duty collected; federal sales tax is also levied on the duty-paid 
value of imported computing equipment. Moreover, provincial sales 
taxes, where applicable, are levied on the retail price to the user 
which incorporates duty as well as federal sales tax. Increased sales 
taxes therefore result from the imposition of duty, and the cost of 
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the duty to users is greater than the actual amount of duty collected. 
Furthermore, it is reasonable to assume that Canadian producers take 
full advantage of the available protection and "price up" their 
finished equipment to the level of prices of similar imported 
products. Thus, the cash costs to users resulting from the presence 
of duties arise not only from the higher prices of imported products, 
but also from the higher prices at which domestic products can be 
sold. 


The cash benefits to Canadian producers are represented by 
the additional income they earn as a result of the higher prices for 
domestic products, brought about by the existence of duties on similar 
imported equipment. Benefits to governments arise because duties and 
sales taxes become part of governmental revenues. Duties and federal 
sales taxes accrue to the federal government, and provincial sales 
taxes accrue to provincial governments where applicable. Sales taxes 
are increased as a result of duties on computing equipment. 


Table 10.4 indicates the estimated cash costs and benefits 
of the duties on computing equipment in 1972. A basic assumption of 
the estimates is that domestic production, imports and exports would 
remain unchanged if duties were removed. While this is unlikely to 
be the case, a radical departure from the situation presented is 
equally unlikely because of the structure and composition of the 
industry. The estimates of cash costs and benefits are therefore 
considered to be both valid and useful. 


The estimated total additianal costs to Canadian users were 
$21.4 million in 1972, or about 131 per cent of the duties paid at 
$16.3 million. .The largest share of the benefits of the tariff, 84.1 
per cent, accrued to the federal government, and consisted of 76.2 
per cent from customs duties and 7.9 per cent from federal sales taxes. 
This large share arises primarily because of the very small proportion 
of the Canadian market supplied from domestic production; the share of 
benefits derived by domestic producers was estimated to be only 9.8 
per cent. Under existing tariffs, an increase in imports relative to 
domestic production would reduce the benefits derived by Canadian 
producers and increase those of governments. 


It is also useful within the discussion of current rates of 
duty to examine the effective protection (1) that computing equipment 
has received. Ideally, measures of effective protection are based on 
detailed unit costs of final products, and equally detailed data on 
their direct inputs. When the tariffs assessed on both are known, 
their effects on the value added for the products in question can be 
calculated. The calculation of the effective protection on a suffi- 
cient number of representative products would lead to a greater under- 
Standing of how the structure of nominal tariffs affects the pattern 
of production in the computing equipment industry. 


(1) The producer's real or effective protection is measured by the 
difference between the amount of benefit he derives from the 
nominal protection on his output, and the amount of cost he must 
pay due to the protection incorporated by his suppliers in the 
price of his material inputs. The amount of this difference 
measured against his net output or value added indicates the rate 
of effective protection. 
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Table 10.4: Estimated Distribution of Cash Costs and 
Benefits of the Duties on Computing 


Equipment, in Canada, 1972 


Cash Costs Distribution 


or Benefits of Total 
With Existing Excluding Resulting Costs and 
Rates of Duty Duty from Duty Benefits 
- $ million - if 
re SY, 22360 Pa SE AG - = 
Domestic produc- 
tion minus 
exports (b) 1560 1323 oe 1. 9.8 
Market 239 oe Zouk Dek 9.8 
Duty eolanetad oe Lec - 6 oa 76.2 
Federal sales tax 2465 220 wey; iXe) 
Software, services 
& gross margins 316:..0 318.0 = = 
Price to ee. 598.0 577.9 20s. 93.9 
Provincial sales 
tax 38.9 37.6 es 6.1 
Cost\.to users 636.9 615.5 2a 100.0 


(a) F.o.b. point of shipment, excluding duty. 

(b) F.o.b. plant. It is assumed that Canadian producers take advantage 
of the existing tariff in pricing their equipment. 

(c) Average of 7.3 per cent after remission. 

(d) As indicated in earlier chapters, prices to the user of computing 
equipment sold in Canada are based on U.S. prices. An amount is 
added to cover duty, federal sales tax and other costs incurred in 
Canada. Prices are not based on a percentage mark-up on the duty 
paid value of imports. 


seurce: . Tariff Board. 


In the absence of such data for this industry, effective 
protection can only be calculated by relying on aggregate data by 
product group, and by using a number of critical assumptions. These 
assumptions are that the equipment produced in Canada is priced up to 
the tariff; that duty-free imports of computer products are of a type 
not produced in Canada; that the direct inputs are common to all 
product groups; and that the value added in the computing equipment 
industry was equivalent to the value added in the office and store 
machinery industry in 1972. In this latter industry, value added was 
33.5, per cent,in, 19/1, 36.0 per cent in 1972, and 41.3 per cent in 
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1973. The changes in value added from year-to-year would also result 
in changes to effective tariff rates, but as other changes in weighted 
average rates of duty could also occur, this analysis is limited to 
the data for 1972. 


The estimated rates of effective protection under M.F.N. 
tariffs are presented in Table 10.5. The situation in which produc- 
tion is retained for the domestic market only is shown, i.e., after 
duty remissions but before duty drawbacks which would not be applic- 
able. The situation which relates to exported production is not 
relevant to effective protection. Adjustments have been made to the 
value added for each product group in accordance with their ratios of 
direct inputs to total factory costs of production. The weighted 
average rates of duty paid have been derived by excluding the amounts 
of duty-free imports of both products and parts, so that only dutiable 
imports remain for finished equipment and direct inputs. 


Table 10.5: Estimated Rates of Effective Protection by 
Product Group, After Duty Remissions, and 


Under M.F.N. Tapilis yore 


Weighted Average Assumed Estimated 
Ratess,of Duty Paid Value Added Rates of 
Finished Direct Finished Effective 
Equipment Inputs Equipment Protection 
i v vs i 
Product Group 
All computer 
products 6 14.4 36 6.6 
Mainframes 10.1 14.4 50 Brie. 
Peripherals aS 14.4 ao 8.7 
Related telecom- 
munications 
equipment Ge 7 14.4 37 20.6 


Source: Tariff Board 


The weighted average rate of duty of 14.4 p.c. on direct 
inputs may be marginally higher than is actually the case because of 
duty drawbacks on sales to eligible customers under tariff item 
69605-1. To the extent that duty drawbacks relating to duties paid on 
parts incorporated in domestically-retained production are claimed and 
paid, (1) the rates of effective protection on domestically-retained 
production would be slightly higher than indicated. Nevertheless, it 
is apparent that the effective rates of duty on computing equipment 
sold in the domestic market are, with the exception of related telecom- 
munications equipment, quite low. The estimated effective rate of duty 


(1) At the public sittings, Datagen of Canada Ltd. stated that it had 
had great difficulty in administering duty drawback claims of this 
nature. (Transcript, Volume III, p. 240). 
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on related telecommunications equipment, at 20.6 p.c., is higher than 
both the weighted average rate of duty and the highest nominal rate 
of duty on these products, but this equipment accounted for less than 
two per cent of the total value of Canadian production of computing 
equipment. 


Tariff Rate Proposals 


A summary of the proposals made to the Board concerning rates 
of duty is shown in Table 10.6. The proposals are classified in three 
categories: computing equipment; parts (replacement or replacement 
and manufacturing); and articles and materials that enter into the 
manufacture of computing equipment. The highest M.F.N. rates proposed 
on computing equipment are those by GTE Automatic Electric (Canada) 
Ltd., and by EIAC on a class or kind made in Canada, at 15 p.c. On 
used computing equipment, Greyhound Computer of Canada Ltd., proposed 
a rate of 25 p.c. B.P. and M.F.N. The highest M.F.N. rates proposed 
on parts are those by SPIC for parts of plastic at 17.5 p.c., and by 
EIAC on parts of a class or kind made in Canada at 15 p.c. The M.F.N. 
tariff proposals for articles and materials are all at a free rate of 
duty. 


Table 10.6: Specific Proposals for Tariff Rates Made to 


the Board on Computing Equipment, Parts, and 
Articles and Materials 


Rate of Duty 


ers M.F.N. General 
- per cent - 
Computing Equipment 
Burroughs Business Machines Ltd. Free Free 2D 
CBEMA Free Free 25 
International Computers af Canada ‘Ltd. Free Free 25 
Olivetti Canada Limited Free Free 25 
Sperry-Rand Canada Ltd., UNIVAC 
Division Free Free 25 
Ncr (a) - 7.5-10 ~ 
fa Canada Leas Free 10 25 
Digital Equipment of Canada Ltd. - 10 = 
GTE Automatic Electric (Canada) Ltd. - 15 - 
Datagen of Canada Ltd. Retain present rates of 
(b) duty on computers 

J.M. Ardron ey Dutiable 
Canadian Petroleum Assn. a 

made in Canada - FO 15 

not made in Canada Free Free Free 
EIAC 

made in Canada 1S a5 pao 

not made in Canada Free Free 25 
Comterm Limited 

made in Canada Duty should be charged 


not made in Canada (4) Free Free - 
Greyhound Computer of Canada Ltd. 25 ANS 25 


Silt 


Table 10.6: Specific Proposals for Tariff Rates Made to 
the Board on Computing Equipment, Parts, and 


Articles and Materials (Concl',) 


Rate of Duty 
Bers M.F.N. General 


- per cent - 


Parts 
Burroughs Business Machines Ltd. Free Free 25 
CBEMA Free Free Jag: 
GTE Automatic Electric (Canada) Ltd. ~ Free ~ 
International Computers of Canada Ltd. Free Free Za 
Olivetti Canada Limited Free Free Pipa 
Sperry-Rand Canada Ltd., UNIVAC 
Division Free Free 25 
NcRr(@) = 7.5-10 ~ 
Digital ps of Canada Ltd. - 10 - 
IBM Canada Ltd. (@) Free 10 25 
Canadian Petroleum Assn. 
made in Canada - 10 15 
not made in Canada Free Free Free 
EIAC 
made in Canada LS 5s, 25 
not made in Canada Free Free 25 
Society of the Plastics Industry of 
Canada (Parts of plastic) 
made in Canada Le Ly5 30 
not made in Canada Free Free Free 
Comterm Limited 
made in Canada Duty should be charged 
not made in Canada Free Free Free 
Articles and Materials 
Burroughs Business Machines Ltd. Free Free Zo 
CBEMA Free Free 25 
IBM Canada Ltd. Free Free 25 
International Computers of Canada Ltd. Free Free 25 
Olivetti Canada Limited Free Free Bae 
Sperry-Rand Canada Ltd., UNIVAC 
Division Free Free 25 
NCR Free Free 25 


(a) Provides for earned remission of duties. 

(b) Graduated duties and rebates from first delivery of the equipment. 

(c) Computing equipment should be permitted duty-free entry except for 
specifically named items which are available from Canadian sources. 

(d) Used computing equipment. 


Source: Industry briefs. 
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At present although a large proportion of computing equipment 
imported into Canada is dutiable, a large proportion also enters duty 
free. The Board therefore examined the implications of some average 
level of protection for computing equipment as well as free entry. It 
also explored the applicability of an earned duty remission program 
and of providing qualified protection, i.e., to equipment of a class 
or kind made in Canada only. 


In keeping with proposals relating to nomenclature, a single 
tariff item for computing equipment would provide for the entry of 
most, if not all, computing equipment, at the same rate of duty, 
whereas with the current multiplicity of relevant tariff items several 
rates are applicable. An average M.F.N. rate of 123 p.c. could be 
considered; this would be close to the weighted average rate of duty 
on dutiable imports of computing equipment of 11.6 p.c. M.F.N., in 
Table 10.5. Such an average single rate of duty would confer the 
following advantages: 


- it would continue to provide a level of protection for 
domestic producers catering to the Canadian market; 


- it would obviate the inconsistency of different rates 
of duty for units of equipment within a system; 


- it would obviate the need to be concerned with what is/ 
is not made in Canada or what is/is not available from 
Canadian production as encountered in the present clas- 
sification system. 


The disadvantages of this average level of protection include the 
following: 


- it would not be of benefit to domestic producers, except 
for the very few supplying only the domestic market with 
a very limited range of equipment, and which amounts to 
only a minor portion of the total market value; 


- it would leave a tariff on all equipment, much of which 
may never be made in Canada, and which could be regarded 
as an unfair and pointless burden on users generally, and 
on the computer services industry in particular; 


- it would not take account of the differences in current 
rates of duty among products or among product groups; 
providing some types of equipment with more protection 
and others with less. 


At any higher average rate of duty than 12% p.c., the same 
advantages and disadvantages would still apply, but the burden on 
users would become more onerous without significant compensatory 
benefits to domestic producers. At any lower level of duty, the 
benefits to the very few domestic producers supplying only the Canadian 
market would diminish, as would the burden to users. Because of the 
very high export-orientation of the industry, it is clear that an any 
level of protection, the main beneficiary of any additional cost is 
government. Such costs are borne by the user, and they are of no 
benefit to the majority of domestic producers. 
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There remains the possibility of establishing average rates 
of duty that reflect the differences in rates among product groups. 
In other words, the applicable rate on mainframes could be set at the 
Bvevage TratecoLelOtlep.cs MOY .N., peripherals.at 12.2 pic. MiFIN. , 
related telecommunications equipment at 16.7 p.c. M.F.N. This would 
be much more in keeping with current rates of duty than would an over- 
all average. However, the segregation of the nomenclature to accom- 
modate product groups poses difficulties, while also negating the 
logic of the systems concept. Although the spread in average rates 
of duty between mainframes and peripherals is not great, there is a 
considerable difference between the average rates for these product 
groups and for related telecommunications equipment. While average 
rates of duty by product group would reflect current levels of protec- 
tion to a greater extent than an overall average, they would still not 
match prevailing product-by-product rates of duty. 


On the basis of several considerations, protection could be 
provided to computing equipment of a class or kind made in Canada only, 
while allowing free entry to computing equipment not produced in 
Canada. There are a number of methods by which this objective could 
be achieved, including the specific enumeration of those devices 
produced in Canada, and the attachment of conditional clauses to the 
nomenclature. 


The main advantages of this variation of the protection model 
are considered to be the following: 


- it would permit duty-free entry to those products not 
requiring protection, thereby benefiting users and 
encouraging them, by means of lower prices, to acquire 
more modern equipment; 


- it would obviate the need to specify in the tariff 
which products are protected, thereby maintaining a 
current nomenclature, and one that allows for the 
protection of new types of Canadian prcducts; 


= it would continue to provide a level of protection for 
domestic producers catering to the Canadian market. 


A class or kind provision has the following disadvantages: 


- its provisions pose severe questions of judgment 
concerning product equivalence in respect of 
computing equipment; 


- problems of administration are involved in maintaining 
current information on products made or not made in 
Canada, including both new products and those no longer 
in production; 


- because the industry is heavily export-oriented, only 
very few of the products made in Canada have any cause 
for requiring protection; 


- it would probably not encourage production of computing 
equipment not being produced at present in Canada. 
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The question of product equivalence requires elaboration. It 
has been shown that problems of incompatibility are present among 
competing systems of equipment. These problems would undoubtedly 
arise under "class or kind made/not made in Canada" clauses. In some 
instances, the determination as to whether an imported product is of 
a class or kind made in Canada might be straightforward. Stand-alone 
peripherals, for example, probably involve few questions of compat- 
ibility or product equivalence. In many other instances, however, 
such as with CRT terminals, the question of whether a Canadian manu- 
factured terminal is equivalent to, and a substitute for, other 
imported CRT terminals involves highly technical considerations, as 
well as questions relating to the particular market being served and 
its size. 


While these difficulties may appear formidable, it must be 
acknowledged that a similar scheme has been in operation for some time 
under the Machinery Program relating to the remission of duties for 
computing equipment and parts classified in tariff item 42700-l. 
Under this program, similar determinations are made as to whether the 
goods are available or not from production in Canada. This suggests 
that the difficulties are not insurmountable. However, with a class 
or kind provision in the new tariff item(s), most or all computing 
equipment would be classified thereunder, which would amount to about 
twice the volume and several times the variety of computing equipment 
entering under tariff item 42700-1. Furthermore, it has come to the 
Board's attention that certain imports may be granted remission of 
duties even when Canadian production of the product in question is 
available. This tends to cast doubt on the purpose of, and need for, 
qualified protection in the specific situations in which it is meant 
to apply. 


Another alternative is to levy a duty on all imports of 
computing equipment entering under the new tariff item, and to allow 
Canadian manufacturers to “earn"’ remission of the duties paid on the 
basis of some performance criterion related to the volume of Canadian 
production. For instance duties might be remitted on the value of 
imports equal to the amount of the increase in the value added by 
production of computing equipment in Canada above that in a given base 
year. The objective of an earned duty remission program is to increase 
Canadian output through greater international rationalization and 
specialization. The remitted duties would offset the higher costs of 
Canadian production on sales outside the domestic market. It is 
readily apparent that in such a program the firms with a sizable 
Canadian computing equipment manufacturing base and an opportunity for 
international rationalization are most likely to benefit; this would 
be primarily multinationals. 


The advantages of the earned duty remission program are 
considered by the Board to be as follows: 


- it would tend to promote the establishment of new 
production facilities and-resources by firms solely 
importing equipment, and the expansion of production 
facilities and resources by firms importing more 
equipment than they are producing in Canada; 
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~ to the extent that the model was successful, it might 
reduce unit hardware costs to users by the amount of 
earned duty remissions; 


- it may offer domestic parts producers greater supply 
Opportunities brought about by increased domestic 
production of equipment; 


- it would tend to improve Canada's visible trade 
balance in computing equipment. 


The disadvantages are seen to include the following: 


= it is not clear why an earned duty remission model 
should have any greater success than present tariffs 
in encouraging production in Canada, particularly as 
industry spokesmen have stated that tariffs per se 
have not fostered production; 


= it would most likely be of benefit to those firms 
having U.S. corporate affiliates, and might encourage 
the takeover of Canadian-owned firms by foreign 
companies; 


- most of the firms which might stand to benefit have 
already largely rationalized their production; 


= it would expose the products made by Canadian-owned 
equipment manufacturers to greater competition. 


The earned duty remission model appears to be based largely 
on the premise that the rationalization and specialization of produc- 
tion of computing equipment is beneficial and should be encouraged. 
While this argument has merit, it is apparent that the main benefici- 
aries would be the multinationals with opportunities to supply 
affiliates with production inputs or finished goods for sale. Few, if 
any, Canadian-owned producers have foreign affiliates with which to 
rationalize their production. Moreover it should be noted that inter- 
national rationalization and specialization, an objective of this 
scheme, demonstrated by high and increasing volumes of imports and 
exports, has already been realized to a very great extent. 


The rationale for duty-free entry of computing equipment and 
parts into Canada is based on a combination of premises which suggests 
that duties have been of very little or no consequence to this industry 
and should be abandoned. In particular, it has been suggested that 
duties have not encouraged domestic production; that they have probably 
made a number of Canadian producers inefficient; that the export 
orientation of the industry demonstrates their inappropriateness; and 
that Canadian users have been required to pay more for their equipment 
than was necessary. 


For the most part, the findings of this Reference tend to 
substantiate these premises. Imports of computing equipment and parts 
supply as much as 90 per cent or more of the domestic market, and the 
tariff appears not to have been effective in restricting imports. At 
the same time, more than 85 per cent of Canadian production is exported, 
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indicating that the probable higher cost of Canadian manufacturing is 
compensated for by means other than the tariff. Federal government 
financial assistance has been an important factor in effectively off- 
setting some of the costs of production - to the extent of about 7 per 
cent in 1972. Both the market for, and production of, computing 
equipment in Canada are dominated by U.S.-based multinational enter- 
prises. Independent Canadian-owned producers, while they have had 
some success in producing and marketing a few items of equipment, are 
not in a position to challenge this dominance. 


The main advantages of duty-free entry are as follows: 


- it would not result in any significant decline in the 
volume of computing equipment being produced in Canada; 


- prices to users would be reduced by about 4 per cent 
on average, thereby encouraging the use of more modern 
equipment for greater efficiency; 


= it would place the Canadian computer services industry 
in a more competitive position vis-a-vis its U.S. 
counterpart; 


- it would enable the producer of equipment for the domestic 
market to benefit by as much as 7 per cent of the factory 
costs of production from the duty-free imports of parts; 


- it would enable exporters of equipment to benefit from 
the elimination of financial and administrative costs 
associated with duty drawbacks on imported parts, and 
would reduce the government's administrative costs 
associated with drawback claims, and with duty remission 
under tariff item 42700-1; 


= it would provide the framework for the Canadian-owned 
computing equipment industry to become more inter- 
nationally competitive. 


The main disadvantage of duty-free entry is that it would provide no 
protection for Canadian independent equipment producers catering 
solely to the domestic market. 


The arguments for and against duty-free entry of computing 
equipment and parts divide broadly into two categories: those relating 
to user benefits, and those relating to effects on production. Where 
the general user is concerned, the incidence of the duty is perhaps of 
marginal significance because computing equipment costs rarely exceed 
1 per cent of their business revenues or institutional budgets. On 
the other hand, considered in isolation, a 4 per cent reduction in the 
cost of equipment cannot be dismissed lightly. Where service bureaux 
are concerned, duty-free entry would have a much greater impact. It 
was shown in Chapter IX that the incidence of the duty alone was 
slightly in excess of 1 per cent on average of total service bureau 
revenues. However, service bureaux generally tend to operate larger- 
than-average systems of equipment, so that the incidence of duty, 
including its incremental effect on federal and provincial sales taxes, 
may be as much as 2 or 3 per cent of total service bureau revenues. 
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Where the production of computing equipment and parts are 
concerned, over 92 per cent in 1972 was accounted for by foreign-owned 
companies, almost all of which proposed duty-free entry or an earned- 
remission program. Of the 7 or 8 per cent of production accounted for 
by Canadian-owned firms, 58 per cent was exported. Thus, the 
domestically-retained production by Canadian-owned firms that requires 
protection, bearing in mind the duty-free provisions of tariff item 
69605-1, amounts to no more than 2 or 3 per cent of the total value of 
Canadian production. In terms of specific products, this production 
includes certain CRT display terminals, two models of teletypewriters, 
modems, and possibly other related telecommunication devices. One 
further point of significance is that, while it may be possible to 
isolate particular products for special tariff treatment, they are 
vulnerable to technological obsolescence. Products priced up to the 
tariff therefore face the prospect of competing against lower-priced 
substitutes, particularly in the long term. 


Parts 


The outstanding feature relating to rates of duty considera- 
tions with respect to parts is the effect of duty drawbacks. It has 
been noted several times that the application of duty drawbacks on 
parts incorporated in exported products effectively reduces to an 
insignificant level, the rate of duty paid. The protection afforded 
domestic parts producers applies to most but not all of the production 
parts incorporated into units of equipment produced in Canada for the 
Canadian market; these account for a small proportion of total domestic 
production. 


The Board's survey of the industry shows that an average of 
87 per cent of the value of production is exported, and that about 13 
per cent is retained for the domestic market. Even parts used in the 
equipment retained for the domestic market are not all protected 
because of sales to duty-exempt institutional users. The provisions 
of tariff item 69605-1 enable finished product suppliers to draw back 
duties paid on parts incorporated into products sold to eligible users. 
These sales may account for as much as 20 per cent of domestic sales; 
therefore, the protected parts market can amount to only the value of 
the parts involved in about 10 per cent of the total value of Canadian 
production (13 per cent domestically-retained production, less 20 per 
cent institutional sales). Moreover, of domestically-retained produc- 
tion, about three-quarters is undertaken by foreign-owned producers, 
and less than one-quarter, or a little over 3 per cent of total 
Canadian production, by Canadian-owned producers. Because of the 
structure of the industry, it is probable that the market for parts 
produced by Canadian-owned companies is that which is represented by 
the finished products of Canadian-owned equipment manufacturers. 
Therefore, the protected parts market open to Canadian-owned parts 
manufacturers is likely to be much smaller than the proportion of 
domestically-retained production, perhaps as little as 2 or 3 per cent 
of the total value of Canadian computing equipment and parts produc- 
tion. It can be seen that the duty on computing equipment parts 
protects only a very small proportion of parts used in the manufacture 
of finished products. The fact that the industry is highly export- 
oriented limits the extent to which Canadian parts producers can be 
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protected, and because Canadian-owned computing equipment manufacturers 
supply a relatively greater proportion of the domestic market, duties 
on parts have a relatively greater adverse effect on them than on 
foreign-owned computing equipment manufacturers. A finished product 
manufacturer who is entirely reliant on the domestic market suffers 

the greatest disadvantage with respect to duties on parts. 


At any level of protection, parts can be protected only to 
the extent of the value of parts used in about 10 per cent of the value 
of production of computing equipment in Canada. A rate of duty of 15 
p.c., close to the weighted average duty of 14.4 p.c. on parts imports 
in 1972, would therefore be of benefit to domestic parts producers only 
with respect to parts incorporated in domestically-retained products. 
This small volume is almost certainly insufficient to provide a viable 
production base for domestic parts producers; at most, it may enable a 
few producers to obtain marginally higher prices on some portion of 
their parts production. Even this is doubtful unless the parts producer 
can identify a product manufacturer catering solely to the domestic 
market and can obtain from him a parts supply contract. If a finished 
goods manufacturer begins to export any portion of his production, it 
is probably to his advantage to buy imported, rather than domestically- 
manufactured parts because he can obtain duty drawbacks on the portion 
that is subsequently exported. Having made a commitment to imported 
parts, it is highly unlikely that the domestic equipment producer would 
also use equivalent domestically-manufactured parts solely for his 
domestically-retained products. The parts protection model, therefore, 
suffers from the acute disadvantage that such a small portion of poten- 
tial domestic parts production is susceptible to protection in this 
internationally-organized industry. 


As with finished goods protection for parts could be provided 
only to those of a class or kind made in Canada. In this circumstance, 
parts not made in Canada would be permitted duty-free entry. It is 
evident, however, that the above comments apply also to any conditional 
protection arrangement; because even though a particular part may be 
manufactured in Canada, its imported equivalent which is incorporated 
in an exported finished product would still be subject to duty drawback. 
The main advantage with this variation of protection is that it would 
obviate the need for a certain proportion of duty drawback claims, and 
would result in some administrative savings for finished goods producers. 
Apart from the small value of parts subject to protection, the main 
disadvantages of a "made/not made in Canada" clause is that it poses 
severe administrative problems concerning parts equivalence; these 
problems are conceivably more acute than with finished products. From 
another viewpoint, it would be virtually impossible to determine which 
parts require protection, as the same parts which are used in products 
for the domestic market are undoubtedly used in exported products, 
which are then subject to duty drawback. 


The rationale for duty-free entry for parts is based primarily 
on the fact that some 90 per cent of parts used by the domestic computer 
hardware industry is not finally subject to any level of tariff protec- 
tion because of the high export orientation of the industry. The main 
advantages of duty-free entry for parts include the fact that it would 
obviate the costs and the difficulties involved in the claiming of duty 
drawbacks by finished goods producers, and the processing of such claims 
by government; it would tend to reduce the costs of domestically-retained 
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products to users; and it would make the finished goods producers who 
cater solely to the domestic market more competitive. The prime dis- 
advantage of duty-free entry for parts is that it would provide no 
protection for domestic parts manufacturers for the parts supplied to 
that portion of computer hardware production that is retained in the 
domestic market. 


Other factors affecting domestic parts producers have been 
noted throughout the Report, including the lack of "demand-pull" by 
finished product manufacturers; the presence of an apparently large 
number of proprietary parts in this industry; the existence of a very 
technologically-advanced parts manufacturing industry in the United 
States; and the existence of large, rationalized international pro- 
ducers of computing equipment with the ability to produce and source 
parts and subassemblies through affiliated companies. All of these 
factors combine to make it extremely difficult for domestic parts 
producers to supply the computer hardware industry with little but 
semi-fabricated components, materials and supplies. When these 
factors are considered in conjunction with the applicability of duty 
drawbacks on 90 per cent of parts used in domestically-manufactured 
products, it is apparent that domestic parts manufacturers receive 
very little or no benefit from the tariff. 


OTHER TARIFF CONSIDERATIONS 
Software 


Computer software is not specifically provided for in the 
Canadian Customs Tariff, the BTN, nor the TSUS. The most usual form 
in which it is imported is as a magnetic tape or disk recording. 
Occasionally it is imported in the form of punched data cards or (1) 
punched paper tape, and very rarely in the form of printed output 
which is then available for retranscription. It can, of course, be 
transmitted from the country of origin by means of a communications 
line and recorded in Canada. Such a method avoids entry through 
Customs, and is one of the reasons why computer software is a 
"commodity" which can be subjected to tariff treatment only with 
difficulty. 


Computer operating systems poreuarer = is the type of soft- 
ware that is of direct concern to this Reference because it is usually 
provided by the computer systems supplier included in the price of the 
computer system. In general, a master copy of the operating systems 
software applicable to various sizes and types of system is retained 


(1) In some contexts, the output or printed results of the operation 
of a data processing program is referred to as software. This is 
also imported and exported, but is not under consideration in this 
Reference. 

(2) See Chapter IX, p. 272, for a more complete description. A rough 
demarcation can be drawn between applications software - the 
programs to solve a particular task - and computer operating 
systems software, which includes those programs designed to make 
a particular computer system operable. Applications software, 
because it is normally sold or rented separately from equipment, 
is not under consideration in this Reference. 
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at the Canadian supplier's headquarters, and when a system is installed, 
a duplicate of the appropriate master copy is delivered to the customer. 
A single customs entry, therefore, may account for just the master copy 
from which many other copies will be made, depending on the number of 
Canadian installations of the system in question. 


The question of software valuation is at the centre of the 
difficulties surrounding its tariff treatment. Although generally 
included in the price of equipment, the base over which its costs will 
be apportioned cannot be known in advance. A further complication 
would be the necessity for apportioning these costs not merely to the 
systems concerned, but also to particular units of equipment which may 
be imported separately. A value for duty ruling based on the equip- 
ment list price in the country of origin presumably takes all or some 
portion of the value of computer operating systems software into 
account, whereas a ruling based on the manufacturing cost of equipment 
does not. It is apparent, therefore, that software that is included 
in the price of equipment can be indirectly accommodated by an equip- 
ment tariff item if the value for duty is based on, or is derived from 
the list price in the country of origin. This may be a more effective 
method of dealing with a service-type commodity as complex as computer 
operating systems software, than to prescribe a separate tariff item 
which could be circumvented. 


It is noteworthy in this regard that computer operating 
systems software is designed originally in conjunction with the design 
of computer hardware, and this most often implies an undertaking at 
the head offices or software laboratories of the computing equipment 
manufacturers. To apply any rate of duty and/or sales tax directly 
on this software would imply the existence of a Canadian industry 
capable of supplying, or having the opportunity to supply, such soft- 
ware. To the Board's knowledge no independent Canadian firms are in 
this position. Consequently, no need is seen for the creation of a 
computer operating systems software tariff item, either separately or 
in conjunction with a hardware tariff item. 
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CHAPTER XI: RECOMMENDATIONS 
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CHAPTER XI: RECOMMENDATIONS 
INTRODUCTION 


This final chapter of the Report presents in condensed form 
and by subject the findings of the Board as regards the computing 
equipment industry in Canada, followed in each case by the Board's 
recommendations which flow therefrom. The chapter concludes with the 
tariff nomenclature and rates of duty which the Board deems appropriate 
for the industry. 


It should be noted that the findings and recommendations of 
the Board are not based solely on public data, or on information 
received by the Board at public sittings. Subsequently extensive 
information of both a confidential and non-confidential nature was 
obtained by the Board and its staff in accordance with the provisions 
of the Tariff Board Act. 


In broad terms, the Board is recommending duty-free entry for 
data processing and related telecommunications equipment and for articles 
and materials which enter into the manufacture of such equipment. There 
are exceptions, however, to this general statement including, inter alia, 
the tariff treatment of data processing media and certain end-use items. 


The Board is also recommending two new tariff items, designed 
specifically for the industry. 


The recommendations of the Board in respect of both nomen- 
clature and rates tend, in a general way, to conform to the suggestions 
made by a majority of the producer and user organizations which made 
representations to the Board during the period of the enquiry. 


Current Tariff Treatment 


The lack of specific provisions for computing equipment and 
parts in the Customs Tariff has resulted in the use of a large number 
of tariff items which are generally ill-suited to the classification 
of this equipment. This has been the cause of classification problems, 
of inequities, and of high administrative costs for industry and 
government. While it would be possible to accommodate this equipment 
by amending currently-used tariff items, the Board concludes that this 
would not provide a viable, long-term solution to the problem which is 
central to this Reference. 


The Board recomnends, therefore, that new tartff 
ttems destgned specifically for the aecommodatton of comput - 
tng equipment and parts be incorporated tn the Canadian 
Customs Tartff. 


Equipment Tariff Nomenclature 


There is a very large number of products encompassed by this 
Reference. New products are introduced by the industry at frequent 
intervals, giving rise to new uses and new terminologies. These devel- 
opments pose difficulties in establishing tariff nomenclatures that 
remain current. Although there is no single phrase that encompasses 
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this equipment precisely and exclusively, the Board believes that there 
is a sufficiency of well-recognized terms which together adequately 
describe the equipment under review. A broadly-worded tariff item, the 
Board concludes, is preferable to a specific nomenclature that would 
quickly tend to become outdated by technological advancements. 


The adoption of a broadly-worded tariff item, however, may 
raise questions as to whether particular products are in fact provided 
for in certain instances. While the intent of a general terminology 
can be made clear, and its applicability for the vast majority of 
customs entries can be apparent, there may well be a few occasions when 
classification uncertainties arise. These, in the Board's view, cannot 
be completely avoided because of the ever-changing nature and technical 
complexity of this type of equipment. They represent small risks that 
are inherent in the adoption of a broadly-worded tariff item but are 
made acceptable by the advantages gained. Classification uncertainties 
may ultimately require resolution by interpretation; nevertheless, the 
Board concludes that it would be useful for the industry and the 
Department of National Revenue, Customs and Excise to be guided by a 
listing of equipment which holds promise of maintaining its currency. 
Such a list has been prepared by the Standards Division of Statistics 
Canada, with the assistance of a number of firms within the industry 
and various federal government departments, and appears as Appendix E 
to this Report. 


The Board recommends, therefore, that a new tartff 
ttem for computing equipment be worded as follows: 


1. Electronte data processing machines and 
apparatus and untts thereof; pertpheral 
equipment for use therewtth, tneluding 
related teleprocessing machines and 
apparatus, teletypewriters, data entry, 
data preparatton and data handling 
machtnes and apparatus; accessortes and 
attachments for use therewtth; all the 
foregotng whether or not otherwise provided 
for wn Schedule "A" excluding tartff ttems 
69605-1 and 69610-1. 


Parts Tariff Nomenclature 


The very high export orientation of the computing equipment 
industry in Canada means that the duties paid on most production inputs 
can be drawn back. The Canadian parts industry, therefore, when supply- 
ing manufacturers of computing equipment, must compete in large measure 
at prevailing international prices without the benefit of tariff protec- 
tion. This situation will continue to prevail whether or not amendments 
are made to the existing tariff structure. Because the level of the 
tariff in this situation is not of paramount importance, it is possible 
for both the domestic computing equipment industry and the government 
to derive significant administrative benefits from the classification 
of all production inputs in a single tariff item. 
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The Board recommends, therefore, that the phrase 
"parts of the foregoing" be appended to the computing equtp- 
ment tartff ttem recommended above in order to accommodate 
replacement parts. 


The Board further recommends that a new tart ff 
ttem to accommodate production inputs be worded as follows: 


2. Parts, whether fintshed or not, and materials 
for use tn the manufacture of the goods 
enumerated tn tartff ttem 1, when tmported 
by manufacturers of such goods for use in 
thetr owum factories. 


Equipment Rates of Duty 


It has been shown that the market for computing equipment in 
Canada is dominated, as are the markets in most other industrialized 
countries, by the products of a few multinationals, whose Canadian 
subsidiaries have largely adopted the practice of "rationalized" pro- 
duction whereby almost all of their production is exported to affiliated 
companies and most of their production inputs and finished products for 
sale in Canada are imported from their foreign affiliates. Even 
Canadian-owned firms, which account for less than 10 per cent of the 
value of Canadian production, import much of their production inputs 
and exports almost 60 per cent of their productions )sSo far as the 
products under review are concerned, it could be said that Canada 
generally exports what it produces and imports what it uses. 


Given the pattern that characterizes the Canadian computing 
equipment industry, the Board has carefully weighed the available 
evidence and concludes that the tariff has had very little effect in 
restricting imports, supporting a viable Canadian-owned industry, or 
in influencing production location decisions. The latter have been 
based, the Board believes, much more on the need to preserve and 
enhance a company's position in the Canadian market, and on Canadian 
government support. In spite of the presence of tariffs, both Canadian 
and foreign, production rationalization has continued to develop. This 
strongly implies that economies brought about by production ration- 
alization and specialization have been given greater weight than tariff 
levels by the multinationals in pursuing their industrial strategies. 
Therefore, the Board believes that Canadian market requirements will 
continue to be met almost entirely by imports. A prohibitive rate of 
duty on computing equipment might tend to reverse the practice of 
rationalized production which, the Board concludes, would neither be 
practicable nor desirable. 


The Board has found no evidence to support the need for a 
general level of tariff protection on all finished computer products. 
The bulk of the production of finished computer products in Canada is 
manufactured by firms not requiring tariff protection. To protect 
those few finished computer products manufactured by firms catering 
solely to the domestic market would so distort any scheme of protection 
as to make it insupportable. 
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The Board recommends, therefore, that the 
following rates of duty apply to tartff ttem 1, recommended 


above: 
BLP, M.F.N. General 
Taret ft Tart ff Tart 
Free Free go eC. 


Rates of Duty on Parts 


All of the evidence available to the Board on the role played 
by Canadian parts manufacturers in supplying the Canadian computing 
equipment industry with production inputs suggests that the role has 
been minor, with most of the inputs supplied being of a semi-fabricated 
or low technology type. The Board is satisfied, however, that the 
overriding consideration as far as the tariff on parts is concerned 
that it is not a factor in the purchasing decisions of the Canadian 
computing equipment industry. This is because of the existence of the 
tariff drawback provisions applicable to parts incorporated in exported 
finished products. The very high proportion of products and assemblies 
exported, in contrast to the small volume of production retained for 
the domestic market, means that only 10 per cent or less of inputs 
used by this industry receive any final protection. 


The Board concludes that Canadian parts manufacturers while 
facing many other obstacles in endeavouring to supply the Canadian 
computing equipment industry with production inputs, also face the 
virtual lack of any benefit derived from tariff protection. Their 
prices to this industry must therefore be internationally competitive. 
Given the prevailing pattern of production and trade in the Canadian 
computing equipment industry and the existing drawback provisions, the 
Board further concludes that Canadian parts manufacturers, in their 
capacity as suppliers of production inputs to this industry, are not 
now receiving and, for the above reasons, cannot receive any effective 
level of tariff protection. 


Accordingly, the Board recommends that the 
following rates of duty apply to tartff item 2 recommended 


above: 
Bir: M.F.LN. General 
Tartyy Tart Tart 
Free Free Bon Dredly, 


SUMMARY 


The Board recommends the adoption of two new tartff ttems tn 
the Canadtan Customs Tariff: the first to accommodate computtng equtp- 
ment and replacement parts; the second to accommodate parts and other 
production inputs used tn the manufacture of finished products. The 
Board recommends that thetr nomenclature and rates of duty be as 
follows: 
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1. Eleetronie data processing machines and apparatus and 
untts thereof; peripheral equtpment for use therewith, 
tneluding related teleprocessing machines and apparatus, 
teletypewriters, data entry, data preparation and data 
handling machines and apparatus; accessories and 
attachments for use therewith; parts of the foregoing; 
all the foregoing whether or not otherwise enumerated 
in Schedule "A" excluding tartff ttem 69605-1 and 
CeO LO gir ire or 


Bons M.F.N. General 
Tart Tore Tarif f 
Free Free ao D.C. 


2, Parts, fintshed or not, and materials for use tn the 
manufaeture of the goods enumerated in Larify item 1, 
when tmported by manufacturers of such goods for use 
tn thetr own factories. 


BrP: M.F.N. General 
Lari ff Tart TOLLEY. 
Free Free ZO DeGs 


First Vice-Chairman 


Member 


Ottawa, March 3, 1977 
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Appendix B 


Non-Relevant Tariff Items 
ne CE TEE 1 Cems 


Tariff 

Item 

No. Articles Reported as Entered 
17800-1 Advertising brochures 
18100-1 Tabulating cards 
18700-1 Microfilm 
18702-1 Microfilm 
19750-1 Carbonless paper 
19800-1 Hardcopy paper 
19900-1 Plotter chart paper; format tape 
fetta) Electros 
pee) Adding machines 
41425-1 Parts of adding machines 
41445-1 (Tariff item expired 3/10/74 
43120-1 ( ) Hand tools 
44546-1 Photograph and chart transceivers 
poeta Photocopiers 
46241-1 Microfilm reader/printers 
46300-1 Microfilm reader; autoviewer 
47600-1 Medical electronics 
47605-1 Electronsensitive paper 
52305-1 Cotton ribbons 
56300-1 Nylon ribbons 

62200-1 Suit case kits 

62300-1 Carrying cases; instrument cases 
65810-1 Mylar tape 
65811-1 Mylar tape 

93212-1 Putty 

93213-1 Ink 
93708-1 Microfilm chemicals 

93901-81 Epoxy 

93902-82 Plastic film; polyethylene sheets 
93907-1 Plastic cases; plastic ribbon 


(a) Tariff items specifically referred to the Board. 


Source: Minister's letter; The Customs Tariff and Amendments 
(Office Consolidation), Department of National Revenue Canada; 
Tariff Board Survey; Industry submissions and responses to 
Tariff Board questionnaire. 
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Calculation of Canadian Imports of Computing Equipment 


In consultation with Statistics Canada, the Tariff Board 
identified six commodity classes which could encompass the products 
and parts of concern to this Reference. These were: 


702-90 Electrical and electronic properties measuring 
and testing instruments, accessories and parts, 
NeCeSe 


703-78 Process-control and multi-function controlling 
machinery and apparatus. 


771-04 Accounting and bookkeeping machines and parts, 
N.CoSe 


771-20 Card punching, sorting and tabulating machines 
and parts. 


771-22 Electronic computers and parts. 


634-99 Commercial and industrial telecommunication 
equipment n.e.s. (excluding parts). 


Customs entries for each of these commodity classes for certain selec- 
ted months from June 1971 to August 1972 were examined, and entries 
relating to relevant products and parts were recorded. The basis for 
determining whether or not a particular entry was relevant rested 
primarily upon the description of the goods on the customs invoice, 
and also upon the names of the importing and exporting companies, or 
some combination thereof. No relevant products were found in customs 
entries classified to commodity class 634-99, and the recorded infor- 
mation relating to this class was subsequently not used. 


Two sample months in 1971 were common to the five remaining 
commodity classes, and these two months were used to represent the 
base period of the survey. The customs entries recorded for the base 
period were tabulated by commodity class, and by type of equipment. 

The totals thus derived enabled the Board to determine the proportions 
of relevant and non-relevant import values in the import trade statis- 
tics published monthly by Statistics Canada by commodity class. The 
proportions of relevant equipment and parts by commodity class for the 
base period were as follows: class 702-90, 2.8 per cent; class 703-78, 
97.2 per cent; class 771-04, 76.6 per cent; class 771-20, 99.5 per cent; 
and class 771-22, 95.7 per cent. These proportions were then assessed 
against the proportions derived from other selected months from June 
1971 to August 1972, and were found to be reasonably consistent. It 
was therefore considered that the proportions of relevant equipment 
found in each of the commodity classes during the base period could be 
used with a good degree of confidence to derive the values of computing 
equipment and parts imports into Canada over longer periods of time. 
These proportions have been used in Table 7.1 of Chapter VII, which 
indicates the estimates of relevant import values by commodity class, 
and by total, from 1966 to 1974, 
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Where estimates of import values by product group are 
concerned, the Board employed the proportions indicated by the types 
of equipment recorded within each of the commodity classes to estimate 
imports by product group over the 1971-1974 period, as shown in 
Table 7.2 of Chapter VII. As the total imports by commodity class 
fluctuate over time, one class relative to another, this causes the 
imports by product group to fluctuate, and accounts for differences in 
product group shares of total computing equipment imports from year to 
year. In the Board's view, the imports by product group over this 
four-year period are reasonable indications of trends rather than of 
absolute values. 
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CLASSIFICATION OF C/C HARDWARE AND SERVICES 
REL ERVICES 


Introduction 


These two classifications have been developed at Statistics 
Canada to provide a common framework for the compilation and analysis 
of data assembled from different sources. 


In drafting the classification of automatic data processing 
hardware, classifications now in use in the Department of Industry, 
Trade and Commerce, Statistics Canada, Supply and Services Canada and 
the Tariff Board were studied and compared. The three-digit classes 
of the standard correspond as closely as possible to classes in the 
above noted classifications. It is hoped that the two-digit groups of 
the standard will provide a useful level of aggregation for analysts 
of data on ADP hardware. For such users the three-digit classes will 
serve to define the content of the two-digit groups. 


The computer services classification will be introduced in (1) 
the Statistics Canada survey of the computer service industry in 1975 : 
It is compatible with the more detailed classification developed and 
used by Supply and Services Canada. 


We are grateful for the generous assistance provided by in- 
dustry associations and by representatives of other departments of the 
federal government: 


Department of Communications 

Department of Industry, Trade and Commerce 
Supply and Services Canada 

faritt Board 

Treasury Board 


Ee 


(1) Computer Service Industry, 1975, Statistics Canada, Catalogue 


63-222. 


Standards Division 
Statistics Canada 
November, 1975. 
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EXPLANATORY NOTES 


The classification has five sections. Section 1 consists of 
single package computers and central processing units whether digital, 
analog or hybrid; electronic or fluidic. Section 2 consists of computer 
peripherals and auxiliary equipment which can be operated under the 
control of a digital electronic processor. Section 3 also consists of 
computer peripherals and auxiliary equipment, but the items classified 
in this section cannot be operated under the control of a digital elec- 
tronic processor. Section 4 contains equipment used as interface bet- 
ween computers and communications facilities. Section 5 contains auto- 
matic data processing equipment of the kind in common use before elec- 
tronic computers were invented. 


Section 1 is subdivided into three groups. The single package 
computers and central processing units in Group 11 are digital and 
electronic; those in Group 12 are analog and electronic. Group 19 
contains hybrid computers, which are electronic, as well as fluidic 
computers (and any others) which are not. 


All the equipment in Section 2 can be operated under the 
control of a digital electronic processor. Some of it can be used with 
other kinds of processors as well (analog, hybrid, fluidic, etc.) This 
section has been subdivided into six groups according to the primary 
function of the items to be classified. The primary function of the 
items is not affected by the configuration of the system in which they 
are used, and many of these items can be operated either as components 
of the in-house systems or under the control of remote CPU's to which 
they are connected through a telecommunications facility. 


Group 21 consists of peripheral processing units and separa- 
tely packaged control units. Peripheral processing units operate under 
the control of a CPU. Their function is to control routine operations, 
freeing the CPU for more complex computations and data processing. 
Control units are not always separately housed. In cases where a control 
unit and the device it controls form a single physical unit, this unit 
is classified as a whole according to the function of the device 
controlled. 


Group 22 consists of memory and storage devices. As well as 
tape drives and disk drives, it includes all kinds of memory modules, 
core, chip or other, whether basic, add-on or replacement, except those 
incorporated in and sold as part of central processing units (i.e., not 
separately priced). It includes also disk packs and drums and other 
storage devices such as floppy disks. Key-to-magnetic storage units, 
however, are classified in Group 25. Magnetic tapes, punch cards and 
punch tape are excluded from this classification since these items are 
not considered to be hardware. 


Group 23 consists of devices capable of either providing input 
to or accepting output from another digital electronic device, but not 
capable of doing both. These devices include punched card readers, card 
punches, punched tape readers, tape punches, document and other optical 
readers, magnetic ink character readers, microfilm readers and microfilm 
output devices, on-line printers and plotters, keyboards, display 
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monitors and others. Devices whose primary function is data capture 
and storage or data conversion from one storage medium to another are 
not classified here, but in Group 25, although some of these devices can 
provide input to external CPU's. Magnetic tape read-write heads are 
also excluded from this group, since they are usually incorporated in 
magnetic tape drives which, like disk drives, are classified in Group 
22. When purchased separately the read-write heads are classified as 
parts in Group 29. 


Group 24 consists of devices capable of providing input to 
and accepting output from another digital electronic device, remote or 
not. As a result, this group contains most of the devices commonly 
marketed as terminals. "Intelligent" terminals are classified here if 
they have both input and output capability. Those terminals, however, 
which have either input or output capability but not both are classified 
in Group 23. 


Group 25 consists of digital electronic units whose primary 
function is data capture and storage or data conversion from one storage 
medium to another. Some of these units have the added capability of 
transmitting the stored data to an external CPU for processing. Such 
units should be classified here. Units, however, whose primary function 
is two-way communication with a CPU should be classified in Group 24 
whether the units incorporate an intermediate storage component or not. 


Group 29 consists of all devices and computer parts not else- 
where classified that are compatible with digital electronic data 
processing equipment. 


Section 3 has not been subdivided. In consists of all com- 
puter peripherals, auxiliary equipment and parts that cannot be used 
in connection with the equipment classified in Group 11, but can be 
used with that classified in Groups 12 or 19. Most of the equipment 
classified here is specifically for electronic analog computers. This 
whole section is of minor importance as compared with Section 2. 


No attempt has been made to subdivide Section 4. Possibly a 
group should be provided for modems. 


In Section 5 a group has been provided for punched card devices 
not operable under the control of a CPU, as well as a residual group for 
other non-computer automatic data processing devices. 
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CLASSIFIED LIST OF ADP DEVICES 


Code No. 
11 DIGITAL ELECTRONIC CPU'S AND SINGLE PACKAGE COMPUTERS 


Central processing units, electronic, digital 
Computers, single package, electronic, digital 
Microcomputers, electronic, digital 


hy ANALOG ELECTRONIC CPU'S AND SINGLE PACKAGE COMPUTERS 


Central processing units, electronic, analog 
Computers navigational, electronic analog 
Computers, single package, electronic, analog 
Differential analyzers, electronic, analog 


19 CPU'S AND SINGLE PACKAGE COMPUTERS, n.e.s. 


Central processing units, electronic, hybrid 
Central processing units, fluidic 

Central processing units, n.e.s. 

Computers, single package, electronic, hybrid 
Computers, single package, fluidic 

Computers, single package, n.e.s. 
Differential analyzers, digital 


21. PERIPHERAL PROCESSING UNITS (inc. channels) 


Communications processors 
Input/Output channels 
Input/Output processors 
Multiplexer channels 
Peripheral processors | 
Selector channels 


pay MAGNETIC TAPE DRIVE CONTROL UNITS 


Cassette drive control units 
Dual tape controllers 
Magnetic tape drive control units 


£13 DISK/DRUM CONTROL UNITS 


Disk/drum control units 

Disk file control units 

File control units 

Storage control units, direct access 


214 TRANSMISSION AND COMMUNICATIONS CONTROL UNITS 


Communications controllers 
Transmission control units 
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Code No. 


215 INPUT-OUTPUT CONTROL UNITS 


Card punch control units 

Card reader control units 

Card read-punch control units 
Console display control units 
Console printer control units 
MICR reader-sorter control units 
Microfilm recorder control units 
Optical reader control units 
Plotter control units 

Printer control units 

Punched tape punch control units 
Punched tape reader control units 


219 CONTROL UNITS, n.e.s. 


Control units, n.e.s. 
Transfer switch control units 


221 MEMORY MODULES 


Add-on memories 

Core memories 

Failsoft memory devices 
Laser memories 

Magnetic core memories 
Replacement memories 
Semi-conductor memories 
Thin film memories 

Wire loop memory devices 


224 TAPE DRIVES 


Cassette drives 
Magnetic tape drives 


225 DISK DRIVES 


Disk drives 
Disk storage units 


226 DISK PACKS 
Cartridge disks 
Data modules 
Disk packs 
Disk files 

Le) DRUMS 


Data cells 
Drums 
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Code No. 


229 STORAGE DEVICES, n.e.s. 


Floppy disks 
Storage devices, n.e.s. 


231 PUNCHED CARD INPUT OR OUTPUT DEVICES 


Card punches 
Card readers 
Interpreting punches 


232 PUNCHED TAPE INPUT OR OUTPUT DEVICES 


Punched tape/edge-punched card readers 
Tape punches 


255 OPTICAL CHARACTER AND CODE READERS, ON-LINE 


Bar code readers 

Document readers 

Mark sensing devices 

Recognition units, optical 

Scanners, optical 

Scanner - sorters, optical 

Scanner - sorters, optical with MICR 
Ticket readers, optical 


255 PRINTERS, ON-LINE 
On-line printers 
236 PLOTTERS, ON-LINE 
Plotters, on-line 
239 INPUT OR OUTPUT DEVICES, DIGITAL ELECTRONIC, n.e.s. 


Cathode ray tube phototypesetters, on-line 
Computer output microfilm (COM) devices 
Data telemetry devices, digital 

Display monitors 

Keyboards 

Magnetic record readers 

Teletypewriters, computer type 

Video displays 


241 KEYBOARD TERMINALS WITH VIDEO DISPLAY 


Key stations, video display 

Keyboard display printer units 

Terminals, keyboard with cathoderay tube 
Terminals, keyboard with direct display panel 
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Code No. 


242 KEYBOARD TERMINALS, n.e.s. 


Automatic send/receive terminal (ex. video) 
Keyboard-printer terminals (without video) 
Keyboard send/receive terminal (ex. video) 


243 PUNCHED CARD TERMINALS, n.e.s. (inc. card read-punch units) 


Card reader-printers 

Card reader—printer-—punches 

Card reader-punches 

Multifunction card units (read, punch, print, sort, 
collate) 


249 INPUT—OUTPUR DEVICES» DIGITAL ELECTRONIC, n.e.s. 


MICR terminals 
Optical scanning terminals 
Punched tape reader-printers 


ZaL KEY-TO-MAGNETIC STORAGE UNITS 


Key-to-cartridge data inscribers 

Key-to-cassette data inscribers 

Key-to-disk storage units 

Key-to-magnetic tape storage units 

Magnetic data central pooler (keyboard, display/control 
cable connected to freestanding tape transport) 

Magnetic data recorders (keyboard, display/control 
panel + tape transport all in one cabinet) 


252 PRINTERS OFF-LINE 


Magnetic tape-to-printer units 
Optical character or code-to-printer units 
Printers, off-line, n.e.s. 


239 MEDIA CONVERSION UNITS, DIGITAL ELECTRONIC, n.e.s. 


Cassette-to-magnetic tape reel conversion units 

Magnetic tape-to-disk/drum conversion units 
Microfilm-to-magnetic tape conversion units 

Optical character or code-to-magnetic tape conversion units 
Plotters, off-line 

Punched card-to-magnetic tape conversion units 

Punched tape-to-magnetic tape conversion units 
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Code No. 


29 COMPUTER DEVICE AND PARTS, DIGITAL ELECTRONIC, n.e.s. 


Consoles 

Display adapters 

Exchanges (electronic switching devices, Burroughs) 
Interface devices, n.e.s. 

Magnetic tape read-write heads 

Memory control cabinets 

Power supplies 

Synchronous clocks 


2 COMPUTER PERIPHERALS AND AUXILIARY EQUIPMENT (EXCEPT 
DIGITAL ELECTRONIC) 


Computer parts, electronic, analog 

Computer parts, n.e.s., not compatible with digital 
electronic CPU's 

Digitizers 

Peripheral devices and auxiliary equipment, analog 

Peripheral devices and auxiliary equipment, n.e.s., 
not compatible with digital electronic CPU's 

Quantizers 


4 COMPUTER-COMMUNICATIONS INTERFACE EQUIPMENT, COMPUTER 


Acoustic adapters 

Acoustic data couplers 

Communications line monitors 
Communications scanners 

Concentrators 

Converters, analog-digital and digital-analog 
Data set adapters 

Error detection and correction devices 
Line adapters 

Line interface bases 

Line sets 

Modems 


51 PUNCHED CARD DEVICES (EX. COMPUTER TYPE) 


Collators 

Data recorders (buffered) (punch, verify) 

Data recorders (non-buffered) 

Inscribers 

Interpreters 

Keypunches 

Parts for punched card devices (ex. computer type) 
Portable punches 

Punched card devices. (ex. computer type) n.e.s. 
Reproducers 

Sorters 

Summary punches 

Verifiers 

Verifying interpreting punches 
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Code No. 


59 DATA PREPARATION AND HANDLING DEVICES (EX. COMPUTER 
TYPE), n.e.s. 


Punched tape punches (ex. computer type) 
Punched tape readers (ex. computer type) 
Punched tape verifiers (ex. computer type) 


Source: Statistics Canada, Standards Division, Report No. 14 for the 
Classification of Automatic Data Processing Hardware and 
Computer Services, November 1975. 
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Appendice F 


Imports: Electrical and electronic properties measuring and begeyns 
instruments, accessories and parts n.e.s. c.c. 702-90'7 
Importations: Instruments 4 mesurer et 3 essayer les quantités et les 
propriétés électriques et électroniques n.d.a. c.m, 702-90 


Tariff Items ) and 
) 44524-1, 44532-1 69605-1 
Numéros tarifaires ) et 
Duty as Z 
Total Dutiable Duty of dutiable 
Year imports value collected value 
Importations Valeur Droits Droits en Z 
totales imposable percus de la valeur 
Année $'000 $'000 $'000 imposable 
milliers milliers milliers 
de $ de $ de $ 
Total - Total 
1968 18,955 a2)07 4 1,420 LT. 
1969 207355 132533 Bg hs i 
1970 1924 13,439 1,464 LO 
1971 175322 11,984 1,358 pe ae 
LG 2 Lea ly 13,144 LAP be Bs) Lis 
1973 (APES L432 1,685 10.9 
1974 26,020 20,423 2,197 10-7 
Total British Preferential - Total. préférence britannique 
a ere arts Na eg ee 
1968 2,033 216 30 339 
1969 25904 187 Pe} 14.4 
1970 NEP AS Ys Pag ha 38 L357 
1971 sipee oy Ze5 30 dS ad 
1972 1,352 207 30 14.5 
1973 17395 298 34 17.4 
1974 2,389 576 59 10.2 
Total Most-Favoured-Nation - Total, nation la plus favorisée 
ee en Ot at, NATION 1a plus favorisée 
1968 16,922 11,858 1,390 Loy, 
1969 LE IGA 1, 346 1,526 Le 
1970 LI O19 135262 a 427, 10.8 
Lop i OZ 11,760 1,328 we ees 
1972 16,565 127937) 1,484 LVS 
1973 19,380 13,134 Nr oyays' 10.9 
1974 2423) 19,848 2,128 10.7 
United Kingdom - Roy aume-Uni 
1968 25039 216 30 13.8 
1969 2,488 182 26 i 
1970 1,688 269 37 13.8 
L971 N Mp I fo 208 DF | 13.6 
1972 1,836 203 30 14.8 
1973 1,887 297 34 Poa 


1974 Ze 307 574 oy) 10.3 
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Appendice F (Suite) 


Duty as Z 
Total Dutiable Duty of dutiable 
Year imports value collected value 
Importations Valeur Droits | Droits en % 
totales imposable percus de la valeur 
Année $'000 $"000 $"000 imposable 
milliers milliers milliers 
de $ de $ de $ 
Australia -—- Australie 
1968 “ ~ - = 
1969 59 5 1 2000 
1970 a2 6 1 16.7 
1971 22 14 iz 14.3 
1972 10 4 * Lee 
1973 8 1 * 15.0 
1974 2 2 4 es 
France — France 
1968 32 28 5 17.9 
1969 Sul a2 4 12.35 
1970 58 22 Z 9.1 
1971 30 21 2 9.9 
1972 13 8 L 1235 
Lgo73 18 14 2 143 
1974 60 58 10 Lie 
Germany West - Allemagne de 1'Quest 
1968 608 545 46 8.5 
1969 854 822 73 8.9 
1970 670 658 58 8.8 
1971 S27 674 59 Sak 
1972 886 858 7d. Bee 
1973 Go1S6 850 jal 8.4 
1974 720 690 64 Lees 
italy — Iralie 
1968 112 110 8 ee 
1969 55 Sys) 5 9.1 
1970 14 14 he (apa 
1971 14 9 1 Li. 
1972 9 9 uk Die 
1973 12 12 2 Ton 
1974 3 ane et 2 aks 


Year 


Année 


1968 
1969 
1970 
1971 
1972 
2973 
1974 


1968-70 
1972 
1972 
1973 
1974 


1968 
1969 
1970 
1971 
1972 
L973 
1974 


1968 
1969 
1970 
1971 
EOGZ 
Lays 
7 4 


1968 
1969 
1970 
Pal 
1972 
TBST: 
1974 


Total 


imports 


Importations 
totales 
$'000 
milliers 
de $ 
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value 
Valeur 

imposable 

$'000 
milliers 


de $ 
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Appendice F (Suite) 


Duty 


collected 


Droits 
percus 
$'000 
milliers 
de $ 


The Netherlands - Pays-Bas 


158 
193 
220 
352 

96 


45 
136 


154 
193 
Ze 
Sd 

25 


45 
132 


igs: 
ily 
Aue) 
46 
10 


8) 
10s) 


Duty as Z 
of dutiable 
value 
Droits en Z 
de la valeur 


imposable 


Belgium and Luxembourg oo Belgique et Luxembourg 


% 


lo & 


14 
30 
41 
Jess) 
64 


69 
35 


130 
176 
126 
Tae 
ey 
Pao] 
He) 


* 


lo 


Sweden — Suéde 


14 
27 
5) 
44 
64 
69 
35 


Japan - Japon 


120 
167 
120 

88 
152 
277, 
288 


* 


5 la 


W OV CO DWM DN bh 


20 
24 
16 
13 
23 
32 
ays | 


United States of America — Etats-Unis d'Amérique 
EO me rica ~— ttats—-Unis d Amérique 


15,566 
16,013 
16,324 
13,835 
14,900 
17,158 
22 1G 7 


10,668 
TEN Thee 
11,839 
10,451 
11,590 
Akt A Ne 
18,319 


1,270 
1567 
1,298 
1,189 
16351 
1,493 
1,967 
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Duty as % 
Total Dutiable Duty of dutiable 
Year imports value collected value 
Importations Valeur Droits Droits en Z% 
totales imposable percus de la valeur 
Année $'000 $'000 $'000 imposable 
milliers milliers milliers 
de $ de $ de $ 
Other Countries —- Autres Pays 
1968 302 220 25 11.4 
1969 416 307 34 Ne: 
1970 373 25 28 10.9 
1971 441 120 tS 10.8 
1972 436 162 20 t25 
1973 648 B12 cal o.8 
1974 758 319 29 ae 


(a) Prior to 1968 included in c.c. 709-27 "Electricity measuring 
instruments". In 1971 excludes class 702-41 "Signal generators 
and test oscillators". 


a) Jusqu'en 1968 compris dans c.m. 709-27 "Instruments de mesure de 
l'électricité". En 1971 exclus la classe 702-41 "Générateurs 


étalonnés et hétérodlynes de service". 


Source: Statistics Canada. 
Statistique Canada. 
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Appendice G 


Imports: Process control and multi yeye tion controlling machinery 


and apparatus, c.c. 703-78 


Importations: Machines et appareils 4 fonctions multiples pour 


controle des opérations, c.m. 703-78" 


Tariff Items ) and 
)44524-1, 44532-1, 46200-1 69605-1 
Numéros tarifaires ) et 
Total Dutiable Duty 
Year imports value collected 
Importations Valeur Droits 
totales imposable percus 
Année $"000 $"000 $"'000 
milliers milliers milliers 
de $ de $ de $ 


Total - Total 


1969 1,785 990 132 
1970 3,164 Daa 7 294 
1971 3,599 2,651 347 
1972 3,692 3,116 406 
1973 4,941 4,003 506 
1974 6,442 4 816 655 


Duty as Z 
of dutiable 
value 
Droits en’ Z 
de la valeur 


imposable 


1333 
1262 
nis a 
135.0 
12.6 
13.6 


Total British Preferential - Total, préférence britannique 


1969 e\sks) 164 23 
1970 B55) 44] a6) 
7 At 184 133 19 
197 2 100 72 4 
175 ZS 266 38 
1974 jie): 129 12 


14.0 
12:0) 
14.3 
Joys) 
14.3 
Oi 5e5 


Total Most-—Favoured-Nation - Total, nation la plus favorisée 


1969 1,467 826 110 
1970 2,639 1,876 241 
1071 3,415 2,518 328 
1972 3,592 3,044 403 
1973 4,668 3738 468 


1974 Oso, 4,687 643 


13.63 
12.8 
13.0 
L304 
na) 
13.7 
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Appendice G (Suite) 


Duty as 2 
Total Dutiable Duty of dutiable 
Year imports value collected value 
importations Valeur Droits Droits en Z% 
totales imposable percgus de la valeur 
Année $"000 $"000 $000 imposable 
milliers milliers milliers 
de $ de $ de $ 
United Kingdom — Royaume-Uni 
1969 318 164 23 14.0 
1970 525 441 eyo} pS 
oy 4: 184 133 19 14,35 
1972 100 12 4 SEA) 
1973 268 260 37 TAS2 
1974 92 61 7 UE gate, 
Germany West - Allemagne de 1'Ouest 
1969 33 < ~ - 
1970 ss) 17 3 IAT =| 
1971 69 69 10 1404 
1972 7 J * Teo 
1973 33 33 6 18.2 
1974 32 32 5) 9.4 
Italy —) Italie 
1969 3 3 * ty ee 
1970 - - a = 
1971 194 - ~ = 
1972 ts, 15 3 20.0 
1973 ih = - ~ 
1974 - - - - 
France — France 
1969-71 ~ - ~ ~ 
1972 51 51 8 ee, 
1973 5 - - - 
1974 5 a i 20.0 
Sweden — Suéde 
1969 ae i ad 
1970 46 46 y 1 o2 
1971 Al. 2 * a ay Aa 
1972 26 26 3 i Le) 
1973 - - - - 
1974 2 2 * TPS 
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Appendix G (Concl.) 
Appendice G (Fin) 


Duty as Z 
Total Dutiable Duty of dutiable 
Year imports value collected value 
importations Valeur Droits Droits en Z% 
totales imposable percus de la valeur 
Année $000 $"000 $' 000 imposable 
milliers milliers milliers 
de $ de $ de $ 
Japan - Japon 
1969 - ~ - ~ 
1970 1 uf * thy Bree 
UST = ~ ~ - 
1972 w 2 * 15.0 
1973 * * * L754 
1974 - - - o 
United States of America - Etats-Unis d'Amérique 
1969 L,431 625 109 L3.2 
1970 Hel on 1,799 228 Bea 
iy gik 52030 25337 309 gS 
1972 35:290 25762 371 Lona 
£973 4,626 B02 462 A by 
1974 ean eh 4,641 638 AOS res 
Other Countries —- Autres Pays 
1969 - - o = 
1970 1 13 3 Xs Sam 
1971 igeal 110 9 Si2 
1972 207 187 7 Sled 
1973 8 8 a 1 a 
1974 100 ies) 6 8.0 


(a) Prior to 1969 included in c.c. 703-90 "Measuring and measuring- 
controlling instruments n.e.s." 

Prior to 1972 class description "Combination measuring instruments 
and multiple function controlling machinery and apparatus." 

a) Antérieurement 4 1969 compris dans la c.m. 703-90 "Instruments de 
mesure et instruments mesureurs-régulateurs n.d.a." 
Antérieurement 4 1972, description de la c.m. était "Instruments 
combinés mesure et fonction multiple." 


Source: Statistics Canada, 
Statistique Canada, 


; 9582 see 
ae a. » Oy | 


a wel) @t 


' : : _ 4 oh. is 
a - ee dun : af P 
i ee a Ae 6 Pes : “7 a ; 
f : e; a ee 
ole _ ey | i beet 


Ties Maer ia : i 
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Appendix H 
Appendice H 


Imports: Accounting oat bookkeeping machines and parts n.e.s. 
cece 771-04 ; 
Importations: Machines comptables et leurs plecés,. m.dsasc.m. 771504 
Tariff Items ) and 
) 41415-1 42700-1 
Numéros tarifaires ) et 
Duty as Z 

Total Dutiable Duty of dutiable 

Year imports value collected value 
Importations Valeur Droits Droits en Z 

totales imposable percus de la valeur 

Année $'000 $"000 $'000 imposable 
milliers milliers milliers 
de $¢ de $¢ de $ 
Total - Total 
1964 ISLAMI 13,6074 L300 LO. 
1965 11,095 I Bio i ral 2A e/ LOG. 
1966 12,927 HPT Paes | eZ 3. 10.1 
1967 1520) 135356 1,330 TO 
1968 152.098 12,996 Deoa3 LOSE 
1969 17,565 14,279 1457 ROGZ 
1970 16,388 11, 85/ 25 10.4 
1971 21,801 £95555 2,012 L054 
1972 28,937 22,140 25235 Oe 
1973 23,418 L222 15553 POR 
1974 23,727 24185 24hS LOm2 
fotal British Preferential = Total référence britannique 
tat, preterence britannigue 

1964 88 62 6 LOSO 
1965 4 * * o58 
1966 739 ASIST: nL LOZ 
1967 1,986 15. 14 oss 
1968 1,398 30 5 nOnO 
1969 2,464 24 2 9.5 
1970 2,249 68 6 8.8 
1971 i330 28 2 Tied 
1972 eg 6) 79 7 8.9 
1973 on Fk 4l 4 9.8 
1974 23037 29 8 L053 


402 


Appendix H (Cont. ) 
Appendice H (Suite) 


Duty as Z% 
Total Dutiable Duty of dutiable 
Year imports value collected value 
Importations Valeur Droits Droits en Z% 
totales imposable percgus de la valeur 
Année $"'000 $"000 $*000 imposable 
milliers milliers milliers 
de $ de $ de $ 


Total Most-—Favoured-Nation - Total, nation la plus favorisée 


1964 L3, 226 13.612 LoDo 10.0 
1965 11,091 Li O52 AAP at 7 a0, 1 
1966 12,188 12S 6 IRR aA G LOSe 
1967 dS LT go 13,205 iLO 10.0 
1968 13.,693 12,965 15309 Lolo 
1969 L5, 100 14,258 L455 LOG2 
1970 14,139 Log 1,224 10.4 
E971. 20 o27 1 19.257 2,010 10.4 
1972 24,614 22,061 2,228 LOe 
1973 19,627 15 con 1,549 10.2 
1974 26,689 2156 2,476 1 4 
United Kingdom - Royaume-Uni 
1964 88 62 6 9.7 
1965 4 * * 9.8 
1966 739 Lal 11 9.9 
1967 1,986 deh 14 9.3 
1968 396 30 3 10.0 
1969 2,464 21 2 9.5 
1970 25249 68 6 8.8 
LOT A DDS) 28 2 ipa 
1972 “ee 79 7 Bea 
1973 34789 39 3 Te} 
1974 2,030 28 2 Jam 
West Germany - Allemagne de 1'Ouest 
1964 175 175 17 OCT 
1965 49 49 7 14,3 
1966 74 74 8 10.8 
1967 4 4 * O67 
1968 17 i 2 11.8 
1969 28 28 i ia wor 
1970 468 468 47 Oe 
1971 V7 Pr 78 OSL 
1972 902 902 93 Fa he 
1973 1697 1,686 HF i 16.1 
1974 2627 eeOL7 263 LOR 
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Appendix H _  (Cont.) 
Appendice H (Suite) 


Duty as Z 

Total Dutiable Duty of dutiable 

Year imports value collected value 
Importations Valeur Droits Droits en Z 

totales imposable percus de la valeur 

Année $"000 $"000 $"000 imposable 
milliers milliers milliers 
de $ de $ de $ 
italy — Italie 
1964 686 677 68 LOGO 
1965 791 754 76 ee: 
1966 679 635 63 10.0 
1967 elo 2 1,086 109 10.0 
1968 640 628 63 O00 
1969 345 343 34 9.9 
1970 582 542 a2) LO, 
1971 1,024 973 98 LOed 
1972 1,036 926 97 LO. 
1973 640 629 64 Oak 
1974 SP ap 274 29 LOZ6 
The Netherlands - Pays-Bas 

1964 117 113 1i D7 
1965 152 P52 16 LOLS 
1966 459 en, 48 1056 
1967 SoZ 532 51 9.6 
1968 413 410 41 10.0 
1969 AG2 429 43 1050 
1970 PIE | 273 on 9.9 
Lo7L 478 416 42 Oy 
1972 44] 351 35 LOeO 
1973 530 477 48 LOSO 
1974 254 246 24 9.8 


Belgium and Luxembourg - Belgique et Luxembourg 


1964 - - ~ - 
1965 12 12 i Sie 
1966 6 6 J Lod 
1967 a 

1968 - - - - 
ieelee) = S = = 
1970 a il * es) 
yh 2 2 % 10.0 
ewe 225 261 26 10.0 
1973 84 76 8 TOR 
1974 128 126 14 Nea Dea 


Year 


Année 


1964-67 
1968 
1969-71 
LOF2 
O73 
1974 


1964 
Ve hep 
1966 
1967 
1968 
1969 
ised 
LOT 
Loire 
1973 
1974 


1964-68 
1969 
1970 
medias 
1972 
18S 8) 
1974 


Total 


imports 
Importations 
totales 


$"000 
milliers 
de $ 
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Dutiable 


value 
Valeur 


imposable 


$'000 


milliers 


de $ 


407 


Sweden - 


iz 
56 


France — France 


Suede 


Appendix H 
Appendice H 


Duty 


collected 


Droits 


percus 


$*000 
milliers 
de $ 


+ FF Ww I 


(Cont. 
(Suite) 


Duty as % 
of dutiable 
value 
Droits en Z% 
de la valeur 


imposable 
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Appendix H (Concl. ) 
Appendice H (Fin) 


Duty as Z 
Total Dutiable Duty of dutiable 

Year imports value collected value 

Importations Valeur Droits Droits en Z% 

totales imposable percus de la valeur 

Année $"000 $"000 $"000 imposable 

milliers milliers milliers 

de $ de $ de $ 

United States of America - Etats-Unis d'Amérique 
1964 125538 127535 LgZ52 LO.U 
1965 LO,031 10,028 13011; 9.8 
1966 10,879 10,859 1,091 10.0 
1967 LS 57, 4. Lao 10.0 
1968 12,489 1 EFA pas) 15189 Oe: 
1969 NLL) £3,338 1,361 10.2 
1970 12,509 10,357 1,080 10.4 
1971 17,716 16, 915 A Rea Ay a) 10.5 
O72 25426 19.378 1,945 10.0 
1973 16,491 uae toa L062 
1974 22506. 20,219 2,078 L0e3 

Other Countries — Autres Pays 

1964 1 il * 10.0 
1965 - ~ - - 
1966 ae 22 2 10.0 
1967 - - - - 
1968 1 uf * 2540 
1969 - = = = 
1970 2 2 * 150 
TOT 22 5 LOG 
1972 96 54 1 20.4 
1973 ic 3 * 1366 
1974 8 2 * 1254 


(a) Prior to 1964 included in c.c. 5501 "Bookkeeping calculating 
and invoicing machines and parts n.o.p." 


a) Antérieurement 4 1964 compris dans la c.m. 5501 "Machines 4 
comptabilité a calculer et facturer et toutes leurs piéces n.d.a." 


Source: Statistics Canada, 
Statistique Canada. 


i ce ian 
jl Patiup Be, 


Si? - ; 
: : : " . 
Yen Sheer. aa ? oa Prine, bad Spe tae 
Te gilwie <3) pepe See 
| TIN BE OE Eo a 
of tele ; 4; . ae ch +e 
5 ait ‘Weetie 
b 
' My 
La ‘ he 
i i 
( 
A 
| 
"% 
4 
q 
i] 
Wf, : 
) At 0 tw ch9) ggaligeethingl WOR ete at » eros ye ail 
: ‘éGeDel "gpg knee weanis a 6 ; 
a 2 oe ise, St, gia £2 @ qk a yeah ape Pies, 
"Yel y & » bea) mery 7 te 2 Aedes os zal ae is & * 


| ies =a" o>. 
| . + po o.’) - shen akin! ioe 
ora. ves Raid og a au , 


Yo 
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Appendix I 
Appendice I 


Imports: Card LEC sorting and tabulating machines and parts, 


eve, 171=20 


Importations: SEI oe oe trieuses, tabulatrices et piéces, 


Come Whla20e 


1964 
1965 
1966 
1967 
1968 
1969 
1970 
19:71. 
1972 
1973 
1974 


Tariff Items ) and 
) 41415-1, 42700-1 44524-1 
Numéros tarifaires ) et 
Total Dutiable Duty 
Year imports value collected 
Importations Valeur Droits 
totales imposable percus 
Année $'000 $'000 $"000 
milliers milliers milliers 
de $ de $ de $ 
Total - Total 
1964 11,896 11,673 1,023 
1965 5,968 DoD 0 494 
1966 L625 11,174 889 
1967 10,550 63222 499 
1968 12,396 6,623 670 
1969 LT 50S) 13,578 1,846 
1970 Mihai 0) 30,867 4,398 
1971 85,970 245093 7,956 
LOZ 108,593 51,404 75452 
1973 60,034 48,970 6,331 
1974 73,030 32,806 35975 


Duty as Z 
of dutiable 
value 
Droits en % 
de la valeur 


imposable 


14.5 


Total British Preferential - Total, préférence britannique 


30 

3 

i 
219 
876 
yoy, 
1,407 
1,082 
2,048 
7,990 
7,328 


200 
188 


fa 


NNR R MMH NHNOR AD 
Se oe «6 ° 
NMNONM ON WWE Dd 
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Appendix I (Cont. ) 
Appendice I (Suite) 
Duty as % 
Total Dutiable Duty of dutiable 
Year imports value collected value 
Importations Valeur Droits Droits en 2% 
totales imposable percus de la valeur 
Année $'000 $'000 $'000 imposable 
milliers milliers milliers 
de $ de $ de $ 


Total Most Favoured Nation - Total, nation la plus favorisée 


1964 11,809 11,643 1,011 8.7 
1965 5,884 5,853 494 8.4 
1966 11,275 11,162 888 8.0 
1967 6,016 6,003 482 8.0 
1968 7,332 5,748 646 11.2 
1969 15, 486 12,356 1,816 14.7 
1970 39,982 29,460 4,357 14.8 
L971 83,308 53,312 7,911 14.8 
1972 1055920 49,356 7,370 14.9 
1973 ey de) 40,980 6,131 15.0 
1974 63,862 25,478 3,787 14.9 


United Kingdom = Royaume-Uni 


1964 87 30 2 6.6 
1965 84 3 * 14.1 
1966 450 12 1 8.3 
1967 4,322 8 i 12.5 
1968 5,036 853 21 74/5 
1969 1,879 15222 30 205 
1970 1,549 , 1,407 40 2.9 
1971 2,662 1,082 45 4.2 
1972 2,660 2,048 82 4.0 
1973 8,279 7,990 200 2.9 
1974 9,967 7,327 188 2.6 
1964=71 - - “ : 

1972 n n rk 14,8 
1973 15 - ~ 

1974 19 15 2 1353 
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Appendix I (Cont. ) 
Appendice I (Suite) 
Duty as Z% 
Total Dutiable Duty of dutiable 
Year imports value collected value 
Importations Valeur Droits Droits en Z 
totales imposable percus de la valeur 
Année $ "000 $'000 $'000 imposable 
milliers milliers milliers 
de $ de $ de $ 


France — France 


1964 85 85 6 PL 
1965 326 326 a2 9.8 
1966 LO 110 16 eens 
1967 44 44 5 Lia 
1968 Silks B35 ay Ua a, 
1969 104 104 11 10.6 
1970 41 41 6 14.6 
val 954 865 129 14.9 
1972 649 168 23 E346 
HLL! a oon ty OLED: 1,052 15.0 
1974 8,825 3.130 558 14.9 
Germany West — Allemagne de 1'Ouest 
1964 40 40 4 10.0 
1965 62 62 3 8.1 
1966 Oak aL 5 9.8 
1967 2 112 11 9.8 
1968 201 201 23 LL. 
1969 PLY 103 15 14.6 
1970 29 12: 2 ioe 
1971 35 29 4 13..8 
TOT 2 25 14 2 14.9 
1973 1,078 Teale 151 15.0 
1974 32073 2,199 329 £50 


Teaiy = ltalie 


1964 L755 175 14 8.0 
1965 54 54 4 7.4 
1966 61 61 5 shee 
1967 46 46 s Ge 
1968 a 42 6 14.3 
1969 7 6 1 16.7 
19:70 10 10 Z 2030 
Nao Were 4 4 a) Zo0 
1972 5 Z % 1.0 


CO 
~N 
oe) 
Ov 
fea 
Lo 
com 
n 
= 


1973 
1974 169 182 


NO 

~S 
fj 
ass 
Cc 
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Appendix I (Cont. ) 
Appendice I (Suite) 
Duty as Z 
Total Dutiable Duty of dutiable 
Year imports value collected value 
Importations Valeur Droits Droits en Z% 
totales imposable percus de la valeur 
Année $'000 $*000 $'000 impos able 
milliers milliers milliers 
de $ de $ de $ 


The Netherlands - Pays-Bas 


1964 31 31 Z 6.5 
1965 126 126 9 Eek 
1966 1 ob * 10.0 
1967 a 1 * 10.0 
1968 5 2 * 10.0 
1969 * * * 14.7 
1970 4 4 1 ZG 
1971 4 4 1 25.0 
1972 9 1 * TR.5 
1973 * % * 15,0 
1974 82 59 9 Baz 
Sweden - Suéde 

1964 - ~ ~ - 

1965 5 5 * Suz 
1966 68 68 5 7.4 
1967 239 235 18 bene | 
1968 88 20 1 a0 
1969 19 12. * 0.7 
1970 23 Q * 14.9 
1971 - - ~ ~ 

1972 26 26 4 154 
1973 38 31 5 16.1 
1974 168 123 18 14.6 

Japan - Japon 

1964 22 22 2 Det 
1965 308 308 23 7.5 
1966 5,007 5 ,807 435 re 
1967 2,092 2,092 157 feo 
1968 187 187 26 L359 
1969 18 18 3 16.6 
1970 410 410 61 14.8 
1971 416 Lo 29 LED AY 
1972 1,487 956 143 La20 
1973 1,584 1,388 208 £50 


1974 Perse 1,246 186 15.0 
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Appendix I (Concl. ) 
Appendice I (Fin) 
Duty as Z 
Total Dutiable Duty of dutiable 

Year imports value collected value 

Importations Valeur Droits Droits en Z 

totales imposable percus de la valeur 
Année $ "000 $'000 $ "000 imposable 
milliers milliers milliers 
de $ de $ de $ 

United States of America - Etats-Unis d'Amérique 

ttn cc Amerigue 
1964 11,456 11,290 983 o.7 
1965 4,949 4,918 415 S.4 
1966 4,769 4,757 396 8.3 
1967 3,256 S242 270 8.3 
1968 6,126 4,815 535 ei 
1969 15.011: 11,978 el 7: 14.8 
1970 39,047 28,783 4,262 Lee, 
1971 80, 788 Dire 02 7,641: 14.8 
1972 101,826 46,358 6,923 14.9 
1973 Sof 27 29,590 4,424 1530 
1974 45,270 fey easy 2,956 14.8 

Others - Autres 

1964 - - - - 
1965 55 55 4 123 
1966 307 307 26 8.5 
1967 442 442 30 Ns. 
1968 386 190 Zi Ee 2 
1969 208 134 is Id e2 
1970 418 199 25 1225 
1971 1,107 ley 107 15.0 
1972 1,906 1,830 274 Heya) 
1973 1,899 1,859 278 $60 
1974 3,106 665 99 14.9 


(a) Prior to 1964 included in various commodity classes. 


™ 


a) Antérieurement 4 1964 était compris dans plusieurs classes. 


Source: Statistics Canada. 
Source: Statistique Canada, 
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Appendix J 
Appendice J 


Imports: Electronic computers and parts, c.c. 771-22‘ 


Importations: Ordinateurs electroniques et piéces, c.m. 771-22 
Tariff Items ) and 
) 41220-1, 41405-1, 41415-1, 42700-1, 44524-1 69605-] 
Numéros tarifaires ) et 
Duty as Z% 

Total Dutiable Duty of dutiable 

Year imports value collected value 
Importations Valeur Droits Droits en % 

totales imposable pergus de la valeur 

Année $'000 $'000 $ "000 imposable 
milliers milliers milliers 
de $ de $ de $ 
Total - Total 
1960 3,149 2,489 348 14.0 
1961 8,505 8,095 1,346 16.6 
1962 Lo, oo? ILA Lees Wes) 2005 SoZ 
1963 167,359 £3,024 2,035 14.9 
1964 30,311 21250 3,306 12.4 
1965 50), 210 47,399 5,940 1255 
1966 93,495 88,355 10,085 ee 
1967 145:,902 UGS 7 O2 ay 2 ir 
1968 108 ,606 85,019 10,544 12.4 
1969 160 ,527 118,860 145653 UES 
1970 176,290 124,456 15,099 a2 4 
1971 1345761 124,306 BS 3 iy. are 
1972 21254 2S 143,093: 18,189 12.6 
1973 276,813 199,385 25 009m 12.6 
1974 Ce Ne on bp Ls 2205093 ZO. 302 125 
Total British Preferential - Total, préférence britannique 

1960 242 il * NS en) 
1961 13 2 * 14.8 
1962 11 10 Z 20.0 
1963 120 12 2 L657 
1964 21 al * 14.9 
1965 356 157 19 T2e2Z 
1966 2, Lee 317 28 8.8 
1967 4,043 302 25 $3 
1968 3,690 999 109 10.9 
1969 4204 15530 147 9.6 
1970 6.)0/ a3 04 226 Bl 
1971 4,594 25200 140 62 
1972 2,987 1,234 103 8.4 
1973 5325 1,447 ao 3.8 
1974 So 1,973 167 8.5 
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Appendix J (Cont. ) 
Appendice J (Suite) 


Duty as Z 

Total Dutiable Duty of dutiable 

Year imports value collected value 
Importations Valeur Droits Droits en Z% 

totales imposable percgus de la valeur 
Année $*000 $'000 $'000 imposable 

milliers milliers milliers 

de $ de $ de $ 


Total Most-Favoured-Nation - Total, nation la plus favorisée 


1960 2908 2,487 348 14.0 
1961 8,492 8,093 1,346 16.6 
1962 13,549 11,365 2,063 18.2 
1963 16,239 13,609 Zoo 14.9 
1964 30,290 273255 3,386 12.4 
1965 50,154 TRIED Sie 12,0 
1966 91,308 88,038 107,057 ied 
1967 111,859 103,480 11,448 tesa 
1968 104,916 84,020 10,435 12.4 
1969 1563323 117,339 14,506 F254 
1970 169 ,523 121,102 L428 42 12.3 
1971 179 ,567 122,041 Loy 77 12.4 
1972 209 ,432 142,697 18,086 T2/ 
1973 271,487 197 ,937 25,036 12.6 
1974 327,540 2242/20 Loy Lae 12.6 
United Kingdom — Royaume-Uni 
1960 242 1 * 15.0 
1961 13 m2 * 14.8 
1962 At 10 2 20.0 
1963 120 LZ Z 16.7 
1964 21 af * 14.9 
1965 354 155 19 1233 
1966 25487 317 28 8.8 
1967 4,043 302 25 Sa2Z 
1968 3,690 999 109 1S? 
1969 4,143 1,469 141 92.6 
1970 6,554 See 203 6.5 
1971 4,476 2,160 130 6.0 
1972 2,430 1,058 85 8.0 
1973 426) 1,409 a8 3.6 
1974 5,018 1,969 166 8.4 
Belgium and Luxembourg - Belgique et Luxembourg 

1960-69 - - - - 

1970 20 20 2 10.0 
1971 169 169 18 10.6 
1972 LOS 822 88 10,7 
1973 L,a 19 660 73 Liet 
1974 941 769 97 to 
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Appendix J (Cont. ) 
Appendice J (Suite) 


Duty as Z% 
Total Dutiable Duty of dutiable 
Year imports value collected value 
Importations Valeur Droits Droits en Z% 
totales imposable percus de la valeur 
Année $'000 $ "000 $'000 imposable 
milliers milliers milliers 
de $ de $ de $ 
France - France 
1960-61 - - - - 
1962 62 62 7) 2704 
1963 PA owl 261 31 11.9 
1964 134 134 13 eT 
1965 3,668 3,668 50/ 16.0 
1966 34.730 3.230 804 14.0 
1967 6,881 6,881 634 One 
1968 2,405 2,405 283 A EAT: 
1969 513 301 39 £320 
1970 161 159 19 i) 
1971 S713 8,346 842 LOL 
1972 3,080 222065 259 Amibade 
nos 1,953 1,663 229 Lab 
1974 25078 2,079 259 12.4 
Italy — ‘Italie 
1960-64 ~ - ~ = 
1965 5 5 * 1Oed. 
1966 393 324 30 Ses 
1967 967 781 104 3.5 
1968 705 639 86 Lae 
1969 91 33 4 12.1 
1970 247 65 i 108 
1971 L073 330 46 13.9 
1972 2583 143 Pai 1434 
1973 Leet L041 133 iPass) 
1974 950 868 107 eas 
Germany West - Allemagne de 1'Ouest 
1960 = = = = 
1961 Zh 2 3 hike k 
1962 34 34 8 Oi ee 
1963 LZ AP. 3 20 
1964 96 96 15 1556 
1965 345 345 51 14.8 
1966 S75 875 88 LOE 
1967 15421 is 132 Sip 2) 
1968 465 1,000 122 122 
1969 24035 1,922 206 LOR 7 
1970 2,744 2,004 212 10.6 
LOTT 442 309 37 E20 
1972 663 NIE 48 TLS6 
1973 701 481 60 Ize 


1974 1,688 1,394 167 12.0 


Total 

imports 
Importations 

totales 


$"000 


milliers 


de $ 


416 


Dutiable 
value 
Valeur 

imposable 

$"000 
milliers 
de $ 


104 
57 

12 
157 
681 
1,042 
1,217 
1,279 
1,050 
618 
709 
413 
496 


Sweden —- Suéde 


51 
79 
241 
fie} 
59 
189 
637 
548 
193 


Appendix J  (Cont.) 
Appendice J (Suite) 
Duty as % 
Duty of dutiable 
collected value 
Droits Droits en Z% 
percus de la valeur 
$*000 imposable 
milliers 
de $ 


The Netherlands — Pays-Bas 


16 pheunar 
8 14.6 

1 8.3 
17 10.8 
73 iGe7 
Lit 10.7 
156 12.8 
U7 13.9 
147 14.0 
88 1452 
91 12.8 
44 10.7 
54 10.9 
5 9.8 

8 TOLL 
26 10.8 
9 11.4 

6 10.2 
21 Dio 
64 10.0 
79 14.4 
29 15.0 
126 9.7 
39 9.8 
2a 9.6 
5 1.8 

5 13.9 
136 12.5 
539 10.3 
483 10.5 
243 11.9 
201 rae 
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Appendix J (Concl.) 
Appendice J (Fin) 


Duty as Z 
Total Dutiable Duty of dutiable 
Year imports value collected value 
Importations Valeur Droits Droits en Z 
totales imposable percus de la valeur 
Année $'000 $*000 $'000 imposable 
milliers milliers milliers 
de $ de $ de $ 
United States of America - Etats-Unis d'Améri ue 
ee Sree Cf AMELIque © 
1960 25907 2,487 348 1450 
1961 8,464 8,066 1343 ose? 
1962 13,349 11,165 2,025 18.1 
1963 15,889 13,259 1,990 15.0 
1964 30,048 ay Oe le Shek 12.4 
1965 44,609 41,725 241.36 12.3 
1966 83,126 79,964 9,018 Vid ee 
1967 LOL 223 93,5052 10,438 fs ee 
1968 98,497 78,444 S57 53 a arg 
1969 151,155 113,640 14,062 L2G 
1970 163,874 116,644 14,340 yee 
1971 160,502 106,440 ds Pres 16 LVR) 
1972 L9Gs226. £32 5630 16,979 12.8 
1973 261,986 190,589 AREA Hs 2 
1974 cS bey ales 2G. USO ae PEE ost 8 1256 
Others - Autres 
1960-62 - ~ - = 
1963 20 20 2 LO 2G 
1964 - =: = a 
1965 iat 43 3 130 
1966 44 16 ue Gu3 
1967 8 8 1 1255 
1968 85 35 4 ts 
1969 134 102 Li 10.7 
1970 267 eos 26 10.3 
1971 671 oa2 80 15,0 
19:72 1 pr i BS 617 72 ve ae, 
1973 ee Be 535 66 1253 
1974 1,692 921 oe 1355 


(a) Prior to 1964 was c.c. 5510 and included magnetic tape; prior to 
1960 included in various commodity classes. 

a) Antérieurement 4 1964 était c.m. 5510 et comprenait ruban magné- 
tique; antérieurement 4 1960 était compris dans plusieurs classes. 


Source: Statistics Canada, 
Source: Statistique Canada. 
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419 Appendix K 


Appendice K 


Exports and Re-Exports: Card punching, sorting and tabulating 
machines, etes tronic computers, and parts, 
CeCe 7 71=21. 
Exportations et réexportations: Perforatrices, trieuses et tabulatrices, 
calculateurs electroniques et leurs 
piéces, c.m. 771-21 


Year Exports Re-Exports Total 
Année Exportations Réexportations Total 
$*000 $"000 $' 000 


Total — Total 


1961 21078 Si 21,949 
L862 Ciao Ur Bb fl 28,728 
1963 Pao AES) 800 255979 
1964 Sa ow 13093 53,192 
1965 21,09) 2,025 Zoi 
1966 S250 52 3,518 36,450 
1967 44,943 D0 2 20,598 
1968 41,390 8,631 30,024 
1969 30,717 14,758 73,475 
1970 973262 1 eo 112,214 
POT 133,07) 18,412 151,487 
agy2 160,441 Ze lO 186,022 
1973 134,514 33, 606 168,120 
1974 142,354 32), 726 196,580 


1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
ties) ) 
1970 
1971 
1972 
1973 
1974 


otal British Preferential - Total 


ent ta total, prererence britannique 


1,846 
2,512 
1,619 
Wea Re 
D758 
4,725 
cpiyal 
5,410 
7,097 
oes 
8,794 
11,350 
14,485 
18,760 


référence britannique 


5 

a 

43 

34 

3 

9 

26 
104 
135 
222 
2,692 
604 
3,419 
4,386 


1,851 
20895 
1,656 
4,206 
Boe 
4,734 
55 b97 
5, OL 
Vege oe 
12 307, 
11,486 
11,954 
17,904 
23,146 
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Appendice K (Suite) 


Year Exports Re-Exports Total 
Année Exportations Réexportations Total 
$"000 $*000 $*000 


Total Most-Favoured-Nation - Total, nation la plus favorisée 


1961 19,206 866 20,072 
1962 25,025 1,150 20.72 
1963 23,594 L357 24,341 
1964 27,907 1258 29,465 
1965 24,341 ZeOe2 26,363 
1966 25,207 Oe Ug 31,716 
1967 39,767 5,630 45,397 
1968 35.923 Si o2e 44,450 
1969 21,618 14,623 66,241 
1970 85,089 14,730 99,819 
1971 E20 277 15,719 139,996 
1972 149,076 24,976 174,052 
1973 119,962 30,166 158,128 
1974 123,974 49,340 173,314 
Total General - Total, général 
1961 27 - 27 
1962 16 _ 16 
1963 1? = 2 
1964 120 = 120 
1965 33 = 33 
1966 * = * 
1967 4 = 4 
1968 57 = 57 
1969 - = _ 
1970 = A = 
1971 - = = 
1972 12 ae i 
1973 dé 18 90 
1974 222 = 122 
United Kingdom —- Royaume-Uni 
1961 950 5 955 
1962 ole 2 1,230 
1963 643 * 643 
1964 29 4 Zee 
1965 898 3 901 
1966 4,099 9 4,108 
1967 4,306 24 4,330 
1968 4,662 92 4,754 
1969 Ee oy) 95 5,648 
1970 9,136 175 es ae 
1971 Le 501 62 Flees 
1972 Oe A 353 9,674 
1973 10,350 1,092 Pez 


1974 10,860 1,609 12,469 


421 
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Appendice K (Suite) 


Year Exports Re-Exports Total 
Année Exportations Réexportations Total 
$"000 $"000 $"'000 


Australia -— Australie 
ccd claret ctael elected 8 


1961 352 ~ aoe 
1962 661 3 664 
1963 285 ~ 285 
1964 566 ~ 566 
1965 831 - 831 
1966 158 - 158 
1967 293 1 294 
1968 227 2 229 
1969 514 2 516 
1970 L432 * 1,432 
1971 465 3 468 
1972 566 Z 568 
1973 Nese) PER PUES) 35592 
1974 SAY) 2,646 6,056 
Belgium and Luxembourg - Belgique et Luxembourg 
1961 447 ~ 447 
1962 Doe 1 553 
1963 343 - 543 
1964 657 - 657 
1965 292 ~ 292 
1966 466 - 466 
1967 404 _ 404 
1968 Zo. = 23 
1969 116 * 116 
1970 619 - 619 
197 1 296 - 296 
1972 70 - 70 
1973 479 13 492 
1974 E012 7 1,019 
France - France 
1961 1,248 _ 1,248 
1962 be? DL * 16791 
1963 2,483 - 2,483 
1964 eat a S| _- ON 
1965 ibe RS Tl - 1,731 
1966 2,034 5 2,039 
1967 eee) 123 Leeds 
1968 Too 6 eau 
1969 Ow £20 1,224 
1970 Spies Se! De J0e 
TS 71. 25022 60 2,802 
1972 ape lens 26 2,393 
1973 4,937 84 ig OE 


1974 9,018 422 9,440 


422 Appendix K _ (Cont.) 
Appendice K (Suite) 


Year Exports Re-Exports Total 
Année Exportations Réexportations Total 
$*000 $"000 $*000 


Germany West - Allemagne de 1'Ouest 


1961 hy oe 2 6 35.400 
1962 4,927 6 4,933 
1963 4,100 - 4,100 
1964 35952 7 3959 
1965 35219 3 se a4 
1966 2,719 92 2,807 
1967 ed a. £2 mays, 
1968 564 yi 571 
1969 1,611 20 13.63.) 
1970 54150 15 5,165 
1971 DE a) 46 1,706 
1972 2,075 209 2,384 
1973 6,983 68 7,051 
1974 6,658 47 6,705 
Italy -— Italie 
1961 883 iL 884 
1962 P22 = Ped 
1963 936 54 990 
1964 1 OOS = 1,601 
1965 Dees - T2146 
1966 743 * 143 
1967 688 - 688 
1968 592 - 592 
1969 839 4 843 
1970 1,049 * 1,049 
1971 ey bs ji 1,880 
1972 je eg! 10 1,184 
1973 Dy ley 99 3,616 
1974 6,568 1,099 7,667 
The Netherlands - Pays—Bas 
1961 385 34 419 
1962 25F * Zor 
1963 293 6 299 
1964 258 - 258 
1965 369 * 369 
1966 170 11 181 
1967 99 4 10s 
1968 97 * 97 
1969 529 18 547 
1970 1,497 3 1,500 
1971 882 59 941 
1972 E,i83 32 bara) 
1973 2.432 73 2,485 


1974 Zett4 26 2,800 
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Appendice K (Suite) 


Year Exports Re-Exports Total 
Année Exportations Réexportations Total 
$"000 $"'000 $'000 


Sweden — Suéde 


1961 769 = 769 
1962 489 as 489 
1963 606 6 612 
1964 738 me 738 
1965 475 i 475 
1966 413 af 414 
1967 393 3 396 
1968 704 2 706 
1969 687 aL 688 
1970 1,058 i L059 
17 501 2, 528 
1972 110 4 ug ya 
1973 886 5 891 
1974 686 13 699 
Japan - Japon 
1961 25010 * 2,510 
1962 3,631 = S2O58 
1963 7 S| = 357453 
1964 5,463 4 54607 
1965 BiArad ie: Ee BR alice) 
1966 4,653 * 4,653 
1967 TERNS | poe 7,479 
1968 6,208 2 6,210 
1969 3,673 28 3,902 
1970 1,600 350 1,950 
1971 642 237 879 
1972 PPig2 296 1,488 
1973 Dy 29. 255 1,546 
1974 6,406 99 6,505 


United States of America — Etats-Unis d'Amérique 


1961 4,205 825 5,030 
1962 6,564 Ve42 7,706 
1963 5,097 691 5,788 
1964 6,819 1,497 8,316 
1965 9,242 25017 11,259 
1966 12509 3,346 15,938 
1967 20, 683 Sy Lis 25,801 
1968 18,381 8,484 26,865 
1969 39,603 14,407 54,010 
1970 64, 568 EAN ING: 78,883 
1971 570 14,877 126,447 
1972 139,236 24 121 163,357 
1973 90,458 28,655 119713 
1974 725 50n IAA uli 116,652 


424 Appendix K (Concl.) 


Appendice K_ (Fin) 


Year Exports Re-Exports Total 
Année Exportations Réexportations Total 
$"000 $"'000 $"000 


Other Countries -— Autres pays 


1961 5,597 - 5,597 
1962 6,641 iW 6,658 
1963 6,480 43 6,523 
1964 7-286 81 7,294 
1965 5,602 2 5,604 
1966 4,889 54 4,943 
1967 8,069 18 8,087 
1968 8,491 36 8,527 
1969 4,291 63 4354 
1970 5,602 62 5,664 
1971 4,941 3,034 7,975 
1972 3,042 528 3,570 
1973 11,852 1,019 12,871 
1974 73. 120: 3,447 26,568 


Sees ees 


(a) Prior to 1961 included in c.c. 5625 and 9360. 
a) Antérieurement 4 1961 était compris dans c.m. 5625 et 9360. 


Source: Statistics Canada. 
Statistique Canada. 
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